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MOBILE UNIT FLIGHT LINE UNIT MOBILE UNIT WITH BOOM 


in quantity production at Bendix is the PC-300 

tt Sequence Programming Set (equivalent of 
eU.S.A.F. Type AN/GJQ-9). This universal 
mer-comparator is designed for automatic GO, 
0-GO checkout of Skybolt, air-launched hypersonic 
ic missile built by Douglas Aircraft Company. 
ble of making as many as 100,000 test evaluations, 
PC-300 can also reduce checkout time to minutes 
a wide range of other weapons systems—both 
and unmanned. Some PC-300 functions are: 
Selection of stimuli control channels for application 


full details on the PC-300, write: 


to system under test. « Regulation of program con- 
tinuation in accord with measurement and evaluation 
results, or holding program conditions, as directed by 
tape intelligence and selected operating mode. « Oper- 
ation of printed and visual read-out devices to indicate 
test data in accord with selected mode of operation. 

We have proven experience in engineering analysis of 
controls, aircraft, and missile systems; computer func- 
tions; and field service. Whether your support equip- 
ment needs are commercial or military—airborne or 
ground— you can count on Bendix for efficient answers. 


DIVISION 


205 E. 42ND ST., NEW YORK 17, N. Y., U.S.A. 


CABLE ADDRESS: ‘'BENDIXINT,"’ N. Y. 


SKYBOLT MISSILE CHECKOUT 
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Where we shall be exhibiting a number of interesting additions to our well-established range of:- 


SPECIAL PURPOSE COMMUNICATION EQUIPMENT 


COMMUNICATION CONTROL, INTERCOMM, 
AND CABIN AND COCKPIT ADDRESS AMPLIFIERS 


ENGINE CONTROL AND INSTRUMENTATION EQUIPMENT 


Products being exhibited for the first time include: 


A new all-transistor rescue beacon, radiating 


A radio-paging system for selective calling of 
anomnidirectional signal on the international 


airfield personnel, including aircrew, ground 
\ crew and security guards. Self-contained bat- 
tery recharges overnight. 


distress frequency. The carrier is tone modu- 
lated and the signal is detected by standard 
operational receivers. 


ULTRA ELECTRONICS LIMITED 


WESTERN AVENUE~+ LONDON - WS: Telephone ACOrn 3434 


co 
COMMUNICATIONS-CONTROL AND INSTRUMENTATION-DATA PROCESSING EQUIPMENT 
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SELECTIVE CALLING OF 7 
UP TO 100 INDIVIDUALS ows 
WITH THE 


RADIO PAGING SYSTEM 


The Ultra radio paging system provides for com- 
munication with a dispersed staff as, for example. 
on an airfield. Aircrew, ground crew, passenger and 
baggage stewards and clerks can be contacted 
immediately wherever they may happen to be at the 
time. Another obvious application is for the control 
of security guards. 


%* Entirely separate calls by coded signal 
for up to 100 receivers 


* Range 1 to 5 miles depending on terrain 

* Can be carried in clothing without 
being an encumbrance 

* Battery is detachable for recharg- 
ing leaving receiver available 
for full-time operation 


* Battery charge gives 11 hours’ operation 


See demonstration at Farnborough 1961. Stand 297. 


ULTRA ELECTRONICS LIMITED 


WESTERN AVENUE - LONDON -: WS: Telephone ACOrn 3434 


COMMUNICATIONS - CONTROL AND INSTRUMENTATION - DATA PROCESSING EQUIPMENT 
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FERRANTI 


ELECTRONIC & GYROSCOPIC 
EQUIPMENTS 


Ferranti are able to offer a wide range of Gyroscopic 
and Transistorised equipments for all types of 
aircraft. The main features of these equipments are 
their high reliability and efficiency, coupled with 
light-weight and small space demands. Many units 
are hermetically sealed. 

All Ferranti equipments are fully supported by a 
world-wide technical service organisation and con- 
form to British Civil Air Requirements (B.C.A.R.). 


* Artificial Horizons in 43” and 3}” cases. 

* Horizon Gyros. 

* Vertical Signalling Gyros. 

%* Helicopter Flight Instrument Systems. 

* Inertial Navigation Systems. 

* Transformer Rectifier Units. 

* Transistorised Static Inverters, Converters 
and Voltage Regulators. 

* Vocal Audio Warning System. 


First into the Future 


Enquiries to :- FERRANTI LTD. 

AIRCRAFT EQUIPMENT DEPT. MOSTON, MANCHESTER 10 
Telephone : FAlisworth 207! 

or WESTWICK, BRACKNELL, BERKSHIRE 

Telephone : Bracknell 1211 
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FILTER ELEMENTS 


Specified for the latest military 
and naval aircraft, Parmatic 
Filters operate over a wide 
range of system pressures and 
environmental conditions. 

The filter element is fabricated 
from ‘Parmesh’, an extremely 
fine stainless steel cloth ensur- 
ing filtration of 10 microns 
absolute rating. 

It is suitable for use with all 
hydraulic fluids, including 
pmp.s5, “Skydrol’’, and pP.47. 


Palmer seals and mouldings 
are designed to operate over a 
wide temperature range. Selec- 
tion of material best suited for 
the service involved—natural, 
synthetic and silicone rubbers, 
PIF.E., etc.—coupled with 
specialised design and manu- 
facturing facilities ensures 
heat-, pressure- and chemical- 
rsistant products of proved 
suitability for all aircraft 
applications. 


METALLIC PIPES 


PALMAFLEX (convoluted stain- 
less steel) flexible metallic 
pipes are already proven on jet 
airline service throughout the 
world. 

CORROFLEX (corrugated stain- 
less steel) pipes withstand 
sustained severe airborne 
vibration that would cause 
failure in other rigid pipes. 
Palmer facilities include an 
exclusive orbital welding tech- 
nique in addition to the normal 
jointing methods. 


_ PALMER AERO PRODUCTS LTD 
(A Subsidiary of BTR Industries Ltd) 


WHEELS & BRAKES 


Palmer wheels and brakes, 
widely specified for today’s 
light aircraft, helicopters and 
gliders—and for the unconven- 
tional Hovercraft and Brittain 
Norman Cushioncraft—are the 
outcome of many years of 
research and practical develop- 
ment work. No less for the 
aircraft of tomorrow—for pro- 
totype and production—these 
Palmer facilities are available 
to the designer. 


FLEXIBLE PIPES 


SILVOFLEX 200 is specified by 
leading manufacturers in the 
aircraft industry and has log- 
ged millions of flying hours. 
FLUOROFLEX pipes are com- 
pletely inert to all aircraft 
fuels and lubricants, have 
indefinite shelf life and wide 
temperature and pressure 
ranges. They are fitted to many 
civil and military aircraft and 
are being specified for many 
prototypes. 


ELECTRICAL HARNESSES 


Palmer low-tension electrical 
harnesses are unique in design 
—ease of assembly and servic- 
ing being ensured by their 
sectional system of construc- 
tion. Already fitted to the 
Rolls-Royce Dart and Conway 
engines, these harnesses can 
be custom-built to meet the 
most stringent service condi- 
tions . . . the ability to resist 
attack by all known aircraft 
fluidsis particularly important. 
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FLIGHT 
S.B.A.C. SHOW, FARNBOROUGH STAND 


Can you name it ? 
(Answer given below) 


Cure st4eyg) 


‘Britain First’ has occurred with unrivalled frequency since the 
earliest days of world aviation, but this aircraft was accorded more 
than the usual share of such laurels. Built in 1911, it was the 

first with two independent engines and propellers . . . pulling and 
pushing, with the pilot in between. Powered by Gnome rotories, it 
was made in two forms, with one propeller for’ard and one 

aft and also, as illustrated, a tri-prop machine with the front engine 
driving two of them. Again this was something entirely new. 
Where Safety is concerned, and in particular inflatable liferafts, 
dinghies and lifejackets, it has been the ingenuity of R.F.D. research 
staff and technicians providing the majority of standard designs 

and innovations. In common with aircraft, the R.F.D. equipment 
carried today by major airlines and service machines is the 

result of some 50 years of expert development, 


AIBR/SEA SURVIVAL 


For further particulars write: 


R.F.D. COMPANY LIMITED, GODALMING, SURREY 
Telephone: Godalming 1441. M.0.A. Approved and M.0.S. Approved 


Subsidiary Companies in: N. IRELAND, AUSTRALIA, CANADA, AFRICA, FRANCE, NEW ZEALAND, 
ITALY, HOLLAND, GERMANY, DENMARK, NORWAY, SWEDEN, U.S.A (Agents throughout the world.) 
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STAND 


AIRWAYS 
TERMINAL 


& d~ 


Sales Clerks within Airways Terminal 


Supervisory 
Console 


Control Clerks, each responsible 
for feeding seat availability 


information into the computer 
and keeping it up to date 


London Airport 


Westbury Hotel 


London 
Regent Street 


Dusseldorf Offices 
City Offices 
Other European Offices 
Remote Sales Offices 
(connected by telegraph tie lines) Computer-type seat availability 
status information store 
Glasgow Leeds Liverpool Birmingham Manchester 


electronic reservation 
system for B.0.A.C. 


Unceasing expansion of B.O.A.C’s passenger traffic 
created a need for a fast and dependable seat reserva- 
tion method. A new electronic system, developed and 
manufactured by STC, will enable B.O.A.C. offices in 
the U.K. and throughout Europe to obtain immediate 
access to information on seat availability. 

The central equipment will be installed in the 
Terminal Building in London and will be capable of 
answering 8,000 queries a minute. About 200 Sales 
Personnel will have remote access to this central 


ngine processer equipment which uses computer type mag- 
netic drums for information storage. 
STC Seat Reservation Systems are designed to 
a utilize established national and international com- 
munication networks. The systems operate at high 


transmission speeds and incorporate error-checking 
facilities. 


Visit the STC Stands 156-159 at the 
Farnborough Air Show. 


Technical details are given in brochure 
available on reauest from:— 


Standard Telephones and Cables Limited 


INFORMATION PROCESSING DIVISION: CORPORATION ROAD - NEWPORT: MON 
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THE 


Riddle Airlines Inc. are flying Argosies up to 13 hours daily on the U.S.A.F. Logair routes. Logair is one 
of the world's largest scheduled cargo operations — an aerial pipeline for the quick supply of urgent 
military equipment. From coast to coast these new Armstrong Whitworth aircraft speed outsize military 
loads in their capacious 47 ft. long holds, over a network of routes covering the U.S.A. Daily schedules 
bridge more than 12,000 miles. 

Soon, B.E.A. will be doing the same on their all-freight routes. Argosies will open up new high-speed 
supply lines for outsize cargoes between the U.K. and Europe. 

An Argosy fleet means high speed delivery, reduced warehousing, less packaging, less handling time, 
less shipping cost and — above all — unusually large freight dimensions. 


HAWKER SIDDELEY AVIATION 


32, Duke Street, St. James's, London, S.W/. 
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The Independents’ Public Image 


NI? one in his senses would blame our Air Transport Licensing Board for 

the misfortunes that have recently beset some of Britain’s independent 
airlines. Nevertheless, it is clear that in the case of Overseas Aviation, the 
Board has failed conspicuously in its duty. Within a fortnight of inaugurating 
a service licensed by the Board, Overseas Aviation (CI) Ltd goes into 
liquidation, owing an unspecified number of creditors, including BP, Rolls- 
Royce, the Inland Revenue, BOAC, BEA and its own insurers, sums re- 
ported to be exceeding half a million pounds. 

Among the matters on which the Board has to satisfy itself before granting 
a licence are an applicant’s financial resources. How could the Board have 
been satisfied in this respect about Overseas Aviation (CI)? The Board 
does not have to concern itself with the public interest, a legislative 
omission for which Parliament and the men in the Ministry who drafted the 
Act can never be excused. But Overseas’ 5,000 stranded passengers were not 
the first to be inconvenienced by an independent operator this year. There 
may soon be public scepticism about the dependability of the independents; 
while some are as reputable as BOAC and BEA, it is sad but inescapable 
that all tend to have a collective public image. 

We believe that part of the trouble lies in the blurring of responsibility, as 
between the Ministry and the Board, for establishing what might be called 
the operational competence of an operator. So long as an applicant can 
wave at the Board an Air Operator’s Certificate issued by the Ministry— 
essentially a safety document with which the Board has no concern—the 
Board may be tempted to assume that the question of competence and so 
forth (Section 2[2] of the Act) has been dealt with by the Minister. But the 
Board should make no such assumption; in particular, it must clearly be 
much less easily satisfied about an applicant’s financial resources. 


—and a Question of Safety 


We turn now to the matter of safety. The Stavanger tragedy raises a question 
of the greatest public concern—particularly, perhaps, because it befell an 
independent of unquestioned integrity and competence. The question is one 
that was raised when a remarkably similar tragedy befell an aircraft of another 
highly reputable independent on a mountain near Barcelona exactly two 
years before—namely, how adequate is the law governing the route-checking 
of aircraft commanders operating passenger charter flights? The law is 
prescribed in the tenth schedule to the Air Navigation Order, 1960. The 
regulations there set out do not distinguish between scheduled and non- 
scheduled flights. Should the law be more stringent in respect of 
non-scheduled flights? Regulations may be met; but are they adequate, 
and how are they—and the confidential requirements of the air operator’s 
certificate issued by the Ministry—enforced ? 

As we urged in last week’s issue, a full public enquiry into the Stavanger 
disaster is called for. At this enquiry the evidence given to the Ministry of 
Aviation about the Barcelona accident might well be produced. That evidence 
has never been revealed; all that was published by the Ministry was a trans- 
lation of the 500-word Spanish report vindicating the Spanish ATC authori- 
ties. Could the censored evidence have contributed to air safety? 
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POINTER TO THE FUTURE: The H.P.115, Handley Page's study for a supersonic airliner, flew last week (news-item below ; other pictures, page 248) 


FROM ALL 
QUARTERS 


H.P.115 Flies 


DESCRIBED by Handley Page Ltd as “the world’s slenderest 
delta,” the H.P.115 flew at RAE Bedford on August 17. Bearing the 
serial number XP841, the single aircraft was built by Handley Page 
under contract to the Ministry of Aviation in order to provide full- 
scale, free-flight experience with a configuration similar to that 
likely to be chosen by British Aircraft Corporation for an M2.2 
transport. Leading-edge sweep is not far short of 80°, and the 

werplant is mounted above the rear part of the wing, exhausting 
immediately above the trailing edge. 

Since the H.P.115 is intended to provide answers only to the low- 
speed handling problems, it has a modest performance and a fixed 
undercarriage. Moreover, it is significant that the shape of the wing 
is by no means identical to that popularly supposed to be the 
optimum for the M2.2 aircraft; the plan-form is not an ogival 
“Gothic” shape but almost a pure triangle, and conical camber 
seems to be conspicuously absent. In fact, the leading edge is de- 
tachable, and considerable variations in shape can readily be 
incorporated. The present wing conforms to the extreme simplicity 
of the aircraft, but it is likely to be modified in the course of time. 


One of the fundamental factors in the design is that the tips are 
almost parallel to the airflow. The large trailing-edge control sur. 
faces are simple elevons, and the absence of any fairing for power 
units shows that they are manually operated. The rudder is also 
probably manual; and very large, perforated air brakes are located 
on the undersurface of the wing ahead of the main undercarriage. 
The latter appears to have been borrowed from a Provost, while the 
nose gear suggests Jet Provost ancestry. The large fairing project. 
ing from the leading edge of the fin will contain a camera to photo- 
graph the tufted port wing. Immediately above the jetpipe is an 
anti-spin and braking parachute, and the pilot is provided witha 
Martin-Baker double-stroke VTO seat. 

Pilot on August 17 was Sqn Ldr Jack Henderson, of the RAE. 
Between 4.10 and 4.41 p.m. he explored most of the basic handling 
characteristics of the aircraft, and came back brimming with 
enthusiasm. The H.P.115, further pictures of which appear on 
page 248, is likely to appear at the Farnborough Show during at 
least part of the week. 

H.P.115 data: Single-seat research aircraft; lant, 1,900Ib- 
Bristol Siddeley BSV.9 turbojet; wen 45ft; leading 
edge sweep, 74° 42’; gross wing area, 430sq ft; aspect ratio, 0.925: 
maximum speed, probably around 300 m.p.h. 


Commemorating a Century 

DESCRIBING next month’s (September 4-10) SBAC Flying 
Display and Exhibition as “a show worthy of the hundredth 
flying programme,” the Society point out that in addition to the 
Services’ participation there will be 25 aircraft—a fifth of them new 
—giving individual demonstrations, and on certain days there will 
be two original contributions never previously seen at an SBAC 


IMPERSONATING Coleridge's “Ancient Mariner’’—‘‘when that strange shape drove suddenly betwixt us and the Sun” —a Blackburn Buccaneer of 
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24 August : 
700Z Flight, the Royal Navy’s Intensive Flying Trials Unit, skims low over the sea near RNAS Lossiemouth. Pilot was Lt Cdr E. R. Anson, with 
Lt P. M. Carver as observer. The photographic Hunter T.8 was flown by the CO of 700Z, Lt Cdr A. J. (“Spiv’’) Leahy (“Flight” photograph) 
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display. The 10th flying programme, commemorating the first 
Mt Hendon in 1932), will be on Thursday, September 7. : 

On the Monday, Tuesday, Wednesday and Saturday there is 
to be a runway-level Martin-Baker ejection-seat demonstration, 
from a lorry, using a dummy figure. On the three public days 

tember 8-10), four Turbulents are to give a display at about 
Chay as a curtain-raiser to the main flying programme. 

The new types at this year’s Farnborough will be largely from 
Beagle, which did not exist at the time of last year’s display. These 
aircraft are the twin-engined B.206, and the single-engined Airedale 
and Terrier. Beagle are also showing the AOP.11, developed from 

Auster AOP.9. 
2 is possible, if they can be spared from their test programmes, 
that the Hawker P.1127 and (as stated opposite) H.P.115 will make 


an appearance at Farnborough. 


PLAN OF ATTACK: Further photographs taken at Tushino on July 9—of 

which this is one—strongly suggest that the large stand-off missile 

tarried by the Tupolev “‘Bear’’ bomber is, in fact, a modified jet fighter. 

Reminiscent of ‘‘Fitter,”’ the missile appears to have a nose occupied by 

@ white radome; since rocket propulsion is unlikely, this may suggest 
that the turbojet intakes have been relocated 


Ronnie Walker 


WE record with regret that Mr Ronald Selby Walker, the well- 
known former air correspondent, died at his home in London last 
Week at the age of 57. He was for 25 years air correspondent of 
the News Chronicle and subsequently for two years (1956-58) held 
Ssimilar position on the Daily Express. 

Ronnie Walker was a qualified pilot, doing his first flying in a 
Farman biplane. He flew to Sidney in 1938 in the first British 
commercial flying-boat to make the through trip, and in the Second 
World War was a war correspondent with the RAF and allied air 

. reporting from almost every theatre of operations. He flew 
on more than 20 missions, being mentioned in despatches. One of 
his last professional assignments was as press officer at the National 
Air Races at Coventry in July. 


OUT OF THE DISH: A Westland Whirlwind flown by John Fay was used 

last week to remove a |OkW transmitter from the bowl of the 250ft- 

diameter radio telescope at Jodrell Bank. The transmitter was the one 

used to contact Pioneer 5 at the record distance of 22.5m miles; it is now 

on loan from the National Aeronautics and Space Administration for 
Venus radar-echo experiments 


IN BRIEF 


In addition to the wealth of Beagle news in this issue, we are able to 
report that the prototype of the Mark Eleven flew on August 18. A 
height of 21,100ft has already been attained and there is “more to come.” 

Three-quarters of the labour force at the de Havilland factory at 
Portsmouth (a total of about 1,500 men) may become redundant during 
the next twelve months. 

First flight of the Bell YHU-1D Ir 
Powered by a 1,100 s.h.p. Lycoming 
battle-equipped troops. 

As we go to press we learn with great regret of the sudden death on 
August 18 of Mr Myles Procter-Gregg, who retired from Rolls-Royce in 
1957, having previously been the firm’s publicity manager. ‘“P-G” 
had a wide circle of friends both within and outside the aircraft industry. 

MoA announced last week that “the Queen has been pleased to 
appoint Mr S. S, Eriks, managing director of Mullard Ltd, as an 
honorary Knight Commander of the Order of the British Empire in 
recognition of his valuable services to British offical interests." Mr 
Eriks, who was made an OBE in 1948, is a Dutchman. 

The first flight of a CF-104 at Canadair’s Montreal plant took place 
on August 14 (the first two aircraft off the line flew earlier this year at 
Palmdale). CF-104 No. 3, flown by Robert (Bill) Kidd, assistant chief 
pilot, production flight test, was airborne for 5Smin and reached M2. On 
the same day the fourth machine, flown by Glenn Reaves, who holds 
the same post at Lockheed, also reached M2 during a 50min mission. 

Developed by de Havilland Canada, skis for the Caribou can be 
installed without special equipment, and this wheel/ski combination 
is being evaluated by the US Army in Greenland. The company’s 
demonstrator, CF-LAN, recently impressed RAF Middle East Com- 
mand by taking off with 32 troops on board from the 2,400ft strip at 
Dhala (4,750ft, o.a.t. 31°C) against the 4 per cent slope and towards the 
mountain at the end of the strip. 

Moscow Radio announced on August 16 that a few days previously 
a Soviet “seaplane” had achieved a speed of 565 m.p.h. along a course 
of “from 15 to 20km” (9.3 to 21.4 miles). The Soviet Aero Club is 
submitting details to the FAI for homologation as a world record. The 
aircraft is almost certainly the twin-jet flying-boat displayed last month 
at Tushino and over Leningrad; its design has been unofficially ascribed 
to G. M. Beriev, and it is in ASW service with the Red Navy. 


uois took place on August 16. 
53-9, it carries a pilot and 12 


“FLIGHT” AND THE FARNBOROUGH SHOW 


Next Friday onwards—three special numbers. 
Demand for these Show issues is always heavy, so 
advance orders to are advised. The greatly 
enlarged August 3! issue will sell at 2s 6d, the other 
two at the normal price of |s 6d. 


AUGUST 31: “Britain’s Aircraft Industry.” A detailed, specially 
illustrated review of British aircraft, missiles, engines and com- 
ponents, including a quick-reference directory to the products of 
several hundred firms. 


SEPTEMBER 7: “Farnborough Report.” A first-hand report on the 
aircraft and flying demonstrations at the opening of the Show. 


SEPTEMBER I4: “Farnborough Review.” The rest of the Show- 
week news and pictures, with a detailed survey of technical pro- 
gress. Regular features will appear in this and the other two issues. 
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N pages 255-262 of this issue will be found 
news of several new members of the Beagle 
family of light aircraft, together with a full 
description and cutaway illustration of the largest 
and fastest member, the B.206. Powered in 
prototype form by two 260 h.p. Rolls-Royce 
Continental 10470Ds, the prototype first flew at 
Shoreham on August 15, when these photographs 
were taken. John Nicholson, Beagle flight 
operations manager, took off at 8 a.m. and 
remained airborne for 4Imin. He reported the 
aircraft satisfactory in every respect. So much 
so, that in subsequent flights on the same day its 
airborne time was brought up to 4hr. ARB pilot 
Geoff Howett made a number of flights, and 
completed his preliminary assessment for a 
special-category C of A. The B.206 created a 
record—both in flying hours and elapsed time— 
in completing all such C of A trials in three days 
in 9}hr flying, including climbs to over 9,000ft, 
exploration of the speed envelope from under 
50kt to over 200kt, and single-engine flying. On 
the evening of August 17 G-ARRM was put into 
the paint shop to receive its bronze/white/grey 
Beagle livery in preparation for Farnborough. 
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When No 800 Sqn of the Fleet Air 
Arm went to the Paris Show to 


disembarkation from Ark Royal, 
they have made further public 
appearances at Naval air days. 
Now they are at RNAS 
Lossiemouth, working-up as the 
a main RN contribution to the SBAC 
Show next month (see Service 
Aviation, page 264); and these 
air-to-air studies by Flight 
photographer Ian Macdonald 
illustrate 800’s prowess in the 
highly specialized art of formation 
aerobatics. Two of the photographs 
were taken from a Hunter T.8 
flown by Lt Cdr A. J. Leahy (OC 
700Z Flight at Lossiemouth) and 
the other, which shows the light- 


; 
y 
changed their squadron board to AS 
read, Gallically and symbolically: 
“Equipe Acrobatique” [sic]. Since 
debut, made after only + 
five weeks’ work-up follewing ; 
‘ 
smoke, from a helicopter of the 


Built to study the behaviour at low speeds and high angles of attack of the 
slender-delta shape chosen for a M2.2 transport, the Handley Page H.P.115 
is scarcely as shapely as its supersonic successor ; but its appearance is far from 
leasing. Its handling was also found to be far from displeasing by the MoA 
pilot who took it into the air at the RAE, Bedford, as related on page 244. 
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Missiles 
and Spaceflight 


ECCENTRIC SATELLITE FOR ENERGETIC PARTICLES 


The first of a series of four Earth satellites designed to study the 
behaviour of energetic particles—electrons and protons—in space 
was launched from Cape Canaveral for the National Aeronautics and 
Space Administration by a three-stage Delta vehicle on August 15. 
Designated Explorer 12, the satellite was believed to have entered 
an orbit close to that intended, which ranged from a 170-mile 
perigee to an apogee of about 54,000 miles. , 

The four satellites planned will make repeated observations of 
the solar wind, the interplanetary magnetic fields, the distant 
regions of the Earth’s magnetic field and the particle population of 
interplanetary space and the Van Allen radiation belts. Orbital 
period of Explorer 12 is approximately 31hr. 

The satellite weighs 83lb and contains six main experiments, 
three by Goddard Space Flight Center (cosmic-ray, ion electron 
detector and solar-cell experiments); one by Ames Research Center 
(proton analyzer); one by the University of New Hampshire 
(magnetic field); and one by the State University of Iowa (trapped 
particle radiation). In addition, there is a Goddard photo-cell 
optical sensing system that will furnish information on the satellite’s 
orientation in space. 

Goddard Space Flight Center has major responsibility for 
Explorer 12, which is regarded as “a milestone in engineering 
design” with its ability to accommodate ten particle-detecting 
systems, and associated electronics, within a usable volume of 
1.5 cu ft. Most of the instruments and electronics are housed in a 
26in diameter octagon-walled platform, made from nylon honey- 
comb and glass-fibre and fitted with an 0.02in thick aluminium 
cover. A transmitter is located in the base of the payload. 

A magnetometer package, containing three orthogonally 
mounted saturable-core magnetometers and calibration coils, is 
mounted on a 32in boom attached to the platform. Four spring- 
loaded solar-cell “paddles” extend from the main structure when 
in orbit, giving the satellite an overall diameter of about 60in. 
A de-spin device is provided to reduce the roll rate to approximately 
31 r.p.m. after last-stage burnout, and erection of the paddles 

reduces the roll to some 18 r.p.m. 

Telemetry from the satellite is being received at ground stations 
at Woomera, Santiago and Johannesburg. Tracking is by these 
three stations and others in the NASA Minitrack network. 


ECHO IS ONE 
Approximately 150 communications experiments were carried out 
using Echo 1, the world’s first passive communications satellite, 
during the first year of its life, which ended on August 12. During 
this time it completed 4,480 orbits around the Earth, equivalent to a 
of over 138m miles. 

The most significant transmissions to be reflected from the 100ft 

aluminium-coated plastic sphere included a message by 


| 
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Left, the launch of Explorer 12 from Cape Canaveral by Delta vehicle on 
August 15. Above, the final sequence, showing nose-fairing jettison, 
separation of second and third stages, ‘‘yo-yo” weights slowing down 
rotation after third-stage burnout, and ration of satellite from 
third stage and erection of solar-cell les (see first news-item) 


the US President during the satellite’s first orbit; radio-frequency 
energy between the USA and France; voice and music between the 
USA and Britain; telephone conversations between the east and 
west coasts of the USA; and fascimile photographs and a letter 
by the US Post Office Department. 

In recent experiments the average reflected energy has been some 
40 per cent less than immediately after injection of the satellite 
into orbit, although satisfactory transmission of voice, teletype 
and facsimile communications is still possible. The satellite has 
obviously changed shape or become distorted in the space environ- 
ment. 

When launched into orbit, the satellite had an apogee of 1,049 
miles and a perigee of 945 miles. Solar pressures forced the satellite 
towards the Earth until last December perigee reached 580 miles 
and apogee 1,350 miles. During subsequent months solar pressures 
had the opposite effect, and in mid-June of this year the orbit 
became near-circular at approximately 960 miles. Now the cycle 
is being repeated and the orbit is returning to an ellipse. On August 
5 the apogee and perigee altitudes were 1,093.6 and 827.2 miles 
respectively. The atmospheric drag of the satellite, it has been 
demonstrated, is during periods of intense solar activity. 


er a 2, mile, ten-day journey barge from Huntsville, - 
bama. First firing is expected in October. 

The first of five Arcas sounding rockets provided by the US National 
Aeronautics and Space Administration for Swedish experiments was 
launched on August 14. 


A USAF Blue Scout rocket was launched from Cape Canaveral on 
August 18 carrying a 27lb radiation-study payload. It was reported 
that the object was to develop a means of detecting nuclear explosions 
high above the Earth, and that the probe was inten to reach 140,000 
miles. Radio contact was lost soon after the launch. 


In his Pravda story of his 17-orbit flight, Maj Herman Titov describes 
Cosmonaut 3—who was Titov’s stand-in on August 6—as a bachelor, 
and a man of exceptional composure and determination. ‘There is no 
doubt that in his flight he will increase upon what I and Yuri Gagarin 
have achieved in the first journeys into space.” 


No further manned sub-orbital flights will be made prior to the first 
US attempt to place a man in orbit. It was announ in Washington 
last week that the first manned orbital flight under Project Mercury 
would be attempted in late October or November, and would be 
preceded by two unmanned orbital shots, in one of which a chimpanzee 
would be carried. 

The 40mm anti-aircraft gun on HMS Falmouth, an ASW frigate 
commissioned at Swan Hunter’s Tyneside yard on July 25, will shortly 
be replaced by a Seacat installation. She will be one of the first oper- 
ational ships to have the close-range missile. 
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STARRING GAGARIN 


Glimpses of the training of Russian space pilots and a detailed 
inspection of the interior of the Vostok cabin are the most re- 
warding sequences in the official Soviet colour film With Gagarin 
to the Stars, to be generally released through Warner-Pathé from 
September 3. The rocket launches shown briefly are enigmatic, 
adding little to our knowledge of the Soviet boosters yet inevitably 
provoking further speculation about them. 

According to the commentary, it was at the time that Lunik 3 
was photographing the far side of the Moon (October 1959) that 
Gagarin “was asking to be trained as a space pilot.” So were many 
others. The film shows some of their selection tests—on a tilt- 
table; in a suspended, slow-swinging chair; in a teeth-chattering 
vibration chair; and in a high-altitude chamber. 

The short-listed candidates, about 15 in number, are seen in 
training—running, swimming, playing volleyball, engaging in 
calisthenics and parachute drops; studying “astronomy, geophysics 
and rocketry”; and undergoing tests in a high-altitude chamber, 
isolation chamber (in which one man, at least, was reported to 
have spent “many weeks”) and centrifuge. Weightlessness was 
experienced in the cabin of a military Tu-104. with nets and a 
mattress to cushion the cosmonaut’s fall. A mock-up of the Vostok 
cabin was tried out. 

Preparations for the launch into orbit of dogs Belka and Strelka 
in August 1960 are depicted. The first false note in the film is 
struck in the subsequent launch sequence, which purports to show 
the actual rocket which launched the dog-carrying satellite. In 
fact a familiar and earlier type of Soviet rocket is 
illustrated. 

Training of the cosmonauts continued, with further 
centrifuge exercises. Meanwhile, the Soviet commen- 
tary admits, “The American engineers have done a 
great deal in launching small satellites." American 
newsreel shots of chimpanzees, rockets and the Project 
Mercury astronauts are included, complete with Ameri- 
can commentary ending “Perhaps in 1961 one of these 
men will be the first man in space.” The Soviet film 
commentary corrects this gently, ““But the first man 
in space was to be someone else. . . .” 

Gagarin’s final selection as the pilot on the first 
manned orbital flight was made after an appearance 
before “‘the State commission,” at which he delivered a 
speech in reply to the unasked but familiar interview 
question “Why do you want this job?” His answer was 
obviously the correct one. 

Final preparations followed. Here the film shows 
the interior of the Vostok cabin in detail—spacious, 
well-equipped, well-furnished and with plenty of foam- 
rubber insulation. One porthole is over the cosmo- 
naut’s head; one instrument carries a model globe and 
indicates not only where the spacecraft is but where it 
would land. One of the two television cameras aboard 
is shown, and also the tubes of food—sufficient for a 
ten-day trip. 


Workhorse engine for major US space missions will be the 
|,500,000ib Rocketdyne F-1, described in our June /5 issue. 
On August |6 it cut-off prematurely on its first public firing. 
At far right is the first photograph of an Atlas F, successfully 
launched on a 5,000-mile mission on August 8. Bearing the 
number 525, and carrying an Avco Mk 5 re-entry vehicle, 
this new version is the first Atlas variant intended for 
deployment in silos 
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Major Yuri Gagarin in the cabin of the 
“Vostok’’ spacecraft—a still from the film 
reviewed on this page. Main entrance hatch 
with porthole, is not visible on this picture byt 
is located above and behind the pilot's heag 
The film shows the cabin interior to be 
spacious, well-equipped, well-finished ang 
with plenty of foam-rubber insulation 


Gagarin puts on his blue inner suit, orange outer suit and white 
helmet. He enters the executive-suite interior of the cosmodrome 
bus and is driven to the launch pad. Maj Titov is among those who 
shake his hand at the tase of the enormous service tower. Gagarin 
enters the lift and the lift ascends—not vertically, but along a steeply 
inclined ramp. He is assisted into the spacecraft feet-first; when he 
is seated on his couch the entry hatch is just behind his head. 

The lift-off sequence is tantalizingly brief and not very informa- 
tive. The nose of the launch vehicle shown (Flight, August 17) 
differs in shape from that of the Vostok and final-stage rocket 
(Flight, July 27 and August 17) as previously shown in the film. 
The apparent acceleration after lift-off leads one to conclude that 
the film may have been speeded up, or a model rocket used. 

Although it is impossible to determine from this film whether 
the rocket vehicle depicted is the one which launched Vostok, there 
are two valid reasons for doubt. The first is the discrepancy in 
nose shape (the use of a second nose fairing over that shown on 
Vostok would be improbable); and the second is the knowledge 
that one deceptive launch shot had been included earlier in the 
film. The film is basically inconsistent in showing two different 
vehicles for the August 1960 and April 1961 launches, which 
according to official reports employed the same type of rocket. — 

The remainder of the film is anti-climax, ending as it began with 
scenes of enthusiastic welcome for Maj Gagarin. As a well-made 
documentary on a fascinating subject, the film is a success. As an 
official introduction to Soviet rocketry, it is a most frustrating 
experience. But the Vostok is a dreamboat. K. T. 0. 
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WEST FORD 
PROJECT APPROVED 


NE of the most ingenious and controversial projects in the 
field of space communications was approved earlier this 
month by President Kennedy. This is the proposal by the 

Lincoln Laboratory of Massachusetts Institute of Technology to 

a belt of small microwave dipoles in polar orbit around the 
Farth at an altitude of a few thousand kilometres, to obtain experi- 
mental verification of such a system for reliable long-range radio 
communications. The dipoles would be resonant at about 8,000 
Mc/s and would accordingly reflect radio waves at this frequency. 

The following statement of US Government policy was prepared 
by the National Aeronautics and Space Council and approved by 
the President : 

“Project West Ford is a communications experiment designed to 

about 75lb of hair-like filaments (dipoles) into a short-lived 

belt around the Earth. This project has been planned in such a 
way that no harmful effects can be expected. It is being performed 
for the United States Government by the Lincoln Laboratory of 
the Massachusetts Institute of Technology and is a single experi- 
ment for the purpose of: 

(a) Investigating the technical feasibility of utilizing orbiting dipoles as 
passive reflectors for relaying communications; and 

(b) ening an opportunity for an objective assessment of the pos- 
sible effects of the dipole technique on space activities or on any 
branch of science. 

“The United States Government, in conducting the West Ford 
Project, will be guided as follows: 

“1. No further launches of orbiting dipoles will be planned until after 
the results of the West Ford experiment have been analyzed and evalu- 
ated. The findings and conclusions of foreign and domestic scientists 
(including the liaison committee of astronomers established by the 
Space Science Board of the National Academy of Sciences) should be 
carefully considered in such analysis and evaluation. 

“2. Any decision to place additional quantities of dipoles in orbit, 

subsequent to the West Ford experiment, will be contingent upon the 
results of the analysis and evaluation and the development of necessa: 
safeguards against harmful interference with space activities or wit 
any branch of science. 
_ “3. Optical and radio astronomers throughout the world should be 
invited to co-operate in the West Ford experiment to ascertain the 
effects of the experimental belt in both the optical and radio parts of the 
spectrum. To assist in such co-operation, they should be given appro- 
priate information on a timely basis. Scientific data derived from the 
experiment should be made available to the public as promptly as 
feasible after the launching.” 

The Space Science Board of the National Academy of Sciences 
was first informed of the MIT proposal in the autumn of 1959. 
Some 35kg of copper dipoles was to be placed in orbit, each dipole 
being 1.77cm long and 0.00286cm in diameter. The number of 
dipoles involved is 35 million, distributed uniformly along the 
orbit and subsequently dispersing until, 60 days after launch, a 
belt 8km wide and 40km thick is formed. At this time the density will 
beabout 21 dipoles per cubic kilometre. 

The orbital altitude for the experiment has been chosen to 
@sure that solar radiation pressure effects will act to produce an 
®er-increasing eccentricity in the orbit, so bringing the perigee into 
A atmosphere within a few years and consequently destroying the 


Theoretical and laboratory studies of the properties of orbiti 
@ipole belts have been carried out by the Lincoln Ldemtaee 
In addition, at the request of the director of the laboratory, the 
Space Science Board undertook to examine the effects of the pro- 
posed experiment to ascertain whether the project would have any 
Roticeable effects on activity in any field of research. An ad hoc 
Committee of scientists under the chairmanship of Dr O. G. 
Villard, Jr of Stanford University was appointed by the Board in 
December 1959, and as a result of the findings of this committee 
the Board reached the following conclusions: 


(1) This test would not have an adverse effect on any branch of 


(2) There is justifiable concern for the interference which an operational 
system might entail for optical and radio astronomical observations; 
any Fanning for such a system must protect the interests of astrono- 
mical research and of science in general. 

_ 3) Full information on scientific and operational aspects of the 
initial experiment should be published as soon as possible, and 
use of possible interference to radio astronomy, which might 
fom dipole belts out Som active and passive com- 
I satellites, frequency bands for radio astronomy should be 
provided on the basis of worldwide agreements. . 


Continued study of the subject was deemed worthwhile, and 
committee was set up by the Board on July 29, 1960, the 


Communication satellite policy and the radio frequency spectrum were 

discussed at a Senate Subcommittee hearing in Washington earlier this 

month. Seen here with a model of the American Telephone and Tele- 

graph Co satellite to be launched by NASA next year are Newton E. 

Minow, NASA Administrator James E. Webb, Sen Warren Magnuson and 

Sen John Pastore. A less-conventional orbital communications experiment 
is described on this page 


present chairman of which is John Findlay of the National Radio 
Astronomy Observatory. This committee has maintained con- 
tinuous liaison with West Ford scientists but, in addition, the 
Board felt that a wider discussion of the project—by the inter- 
national scientific community—was desirable. Lincoln Laboratory 
concurred, and in September 1960 Dr W. E. Morrow, project 
director, presented a paper on the subject before the general 
assembly of the International Scientific Radio Union in London. 
Four articles, also, were published in the Astronomical Journal 
in April 1961, and some 1,400 copies of these papers have been 
distributed by the Board to the scientific community. 

The committee established as a desirable objective the widest 
participation of astronomers in observing the characteristics of 
the West Ford belt. Last March it sent a circular letter to optical 
astronomers throughout the world, in which the experiment was 
described, an observational programme was recommended, and 
the co-operation of individual astronomers was invited. 

Overall conclusions reached by the Space Science Board in the 
light of its studies and the official Government policy statement are 
as follows: 

(1) The Project West Ford experiment will constitute no interference 
to optical or radio astronomy. As a matter of fact, the belt will be 
barely detectable, even by astronomers with advance information and 
upon the taking of special efforts for detection. It is true that a belt or 
belts could be erected which could cause serious interference to astro- 
nomical observations; however, the United States government policy 
provides that no further launches of orbiting dipoles will be planned 
until the West Ford results have been analyzed and evaluated and further, 
will be contingent on the development of necessary safeguards. 

(2) The Board will continue its studies of this area of experimenta- 
tion on behalf of the scientific community. In these studies it will 
depend on objective and quantitative assessments that constitute the 
foundation for scientific discussions, recommendations and decisions. 
These assessments can only be achieved through a carefully controlled, 
harmless test, and Project West Ford provides a clear opportunity for 
scientists of all nations to co-operate in making observations to form 
the basis for an objective understanding of the behaviour of an orbiting 
dipole belt, both in terms of its astronomical properties and of its 
communication capabilities. 

(3) The Board will continue to keep the scientific community every- 
where informed and it invites the co-operation and assistance of scien- 
tists everywhere who have interest and specialized knowledge in this 
area. The Board acknowledges with gratitude the assistance of many 
scientists—both at home and abroad—who have already contributed to 
its studies. 

Commenting on the West Ford plan, Prof Sir Bernard Lovell, 
director of Manchester University’s Nuffield Radio Astronomy 
Laboratories, Jodrell Bank, was unenthusiastic. As chairman of 
the radio astronomy committee of the International Scientific 
Radio Union, he was involved in discussions of the project at the 
London meeting last September. The Committee agreed, he said, 
that this single programme was unlikely to cause serious inter- 
ference with radio or optical astronomy. 

“But we are extremely worried,” he added, “that the Americans 
should consider this project necessary. The National Aeronautics 
and Space Administration is planning an effective programme of 
communications satellites which will in no way interfere with 
astronomy. It has not escaped the notice of my committee that the 
project is planned not by NASA but by the US Air Force. 

“If experiments of this kind continue, very serious interference 
with scientific work could result—and if sufficient dipoles were 
launched, the sky could even be darkened appreciably.” 
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Missiles and Spaceflight... 


MAN IN SPACE—IN PRINT =. 


“Seven into Space. The Story of the Mercury Astronauts” by Joseph 
N. Bell. 12s 6d. Ebury Press, 30 Grosvenor Gardens, London SW1. 
Background review, written in 1960, of Project Mercury. Com- 
petently written and illustrated, with inspiration from Popular 
Mechanics magazine and gratitude to “the Russians, who thought- 
fully failed to orbit a manned satellite while this book was in 
preparation.” Caption to photograph of Jodrell Bank’s 250ft 
steerable radio-telescope dish: “All around the world, tracking 
stations like this one turn a sensitive ear to outer space to record the 
flight of the astronaut . . .”—which might be news to Sir Bernard. 


“Man into Space” by Martin Caidin. 50 cents. Pyramid Books, 
444 Madison Avenue, New York 22. 

For those who can survive the publisher’s preface, there is much of 
interest in this version of Cdr Shepard’s May 5 flight and associated 
topics. “Incredible as it seems,” the publisher confides, “‘Caidin 
gave birth to more than 100,000 publishable words in less than 
30 days (we sacrificed one-fifth reluctantly), streaking down the 
home stretch at the astronautical pace of five chapters in five days.” 
All too credible, alas. 

Furthermore, this is a “rare and wonderful book”’—rare because 
the publisher actually saw the book written before his eyes, and 
wonderful because it concerns “‘one of the greatest achievements of 
mankind.” And what does Mr Caidin do? Why, he “demonstrates 
so vividly that man must conquer himself before he can conquer 
space,” no less. Presumably one contribution to this is the bit 
where the morning star “seemed to hover motionless directly over 
that Redstone rocket, and the van where Alan Shepard waited his 
summons to enter the capsule.” 

But in general Mr Caidin’s story is a good fifty-cents’-worth, 
exciting, breathless and sensational, stimulating but including a 
fair number of straight transcripts and other quotes which must 
have eased the pressure during those hectic 100,000-word birth- 
pangs. He includes also some refreshing side-comments on the 


space race. 


“The Astronauts” by the seven Project Mercury astronauts and 
Loudon Wainwright. 25s. Cassell and Co Ltd, 35 Red Lion Square, 
London, WC1. 

After the restless energy and exuberant words of Mr Caidin, this 
collection of accounts by the Mrcury astronauts themselves seems 
positively staid. It is the best book of the three, as indeed it ought 
to be, and it includes Cdr Alan Shepard’s own account of his May 5 
flight (things were obviously much calmer in the spacecraft than in 
the vicinity of Mr Caidin). 

The other chapters in the book comprise Seven Pioneers and The 
Space Frontier by Loudon Wainwright, who is a staff writer on Life 
magazine; Our First Step by Gordon Cooper; Readying Mind and 
Body by John Glenn; The Space Capsule by Donald Slayton; 
Countdown by Virgil Grissom; A New Experience by Walter Schirra; 
In Orbit by Scott Carpenter; and Return to Earth by Alan Shepard. 
All are good, and are well-illustrated by Life-like pictures. 


SoviET UNION 


OViry 


—— Man in Space.” 1s 6d. Foreign Languages Publishing House, 
oscow. 

On sale at the recent Soviet Exhibition in London, this book brings 
together a selection of officially published Soviet reports of Maj 
Gagarin’s flight and the events leading up to, and following, April 12, 
1961. Included are Press reports of the flight and descriptions of the 
spacecraft and of the training of space pilots; an account of the 
April 15 Press conference in Moscow; and sundry official decrees, 
messages and proclamations. 

Many western observers have speculated on how the Vostok 
achievement was made possible. Just for the record, this is what the 
Central Committee of the Communist Party of the Soviet Union, 
the Praesidium of the Supreme Soviet and the Council of Ministers 
of the USSR have to say: “The manned space flight is a result of 
the successful realization of the vast programme of full-scale 
communist construction, of the unflagging attention which the 
Communist Party and its Leninist Central Committee and the 
Soviet Government headed by Nikita Sergeyevich Krushchev devote 
to the continuous advancement of science, technology and culture 
and to the good of the Soviet people.” 

Well, it makes a change from Caidin’s star over the Redstone. 


“Soviet Man in Space.” Soviet Booklet No 78. Is 6d. Soviet 
Booklets, 3 Rosary Gardens, London SW7. 

Based broadly on the same material as the above-mentioned book 
of the same name and price, this is a re-shuffled, better-printed 
version with a larger number of improved-quality photographs. 
Another translator has been at work, evidently, and the Press- 
conference report gives a revised version of the question-period 
and adds statements by scientists Sisakyan, Parin, and Fyodorovy. 
Also included are a few flesh-and-blood extras to fill out the bare 
skeleton of the hero’s official biography. He took 13hr to solo on 
a Yak-18, was highly regarded by his instructors at the Orenburg 
Air Force School, is good at basketball in spite of his small height, 
has a sense of humour and is a ballet-lover. 


“Soviet Union. No 136.” Is. Soviet Union, 8 Ulitsa Moskvina, 
Moscow K9. 
A special issue, largely devoted to Gagarin and spaceflight, of the 
illustrated, Moscow-printed English-language magazine. The official 
facts and comments on the April 12 achievement are again pre 
sented, together with brief historical account of Soviet rocketry, 
photographs of sounding rockets and other background features. 
The message from Mr Harold Macmillan saying “This is an historic 
event” is quoted, but not the Prime Minister’s subsequent comment 
on Gagarin’s London welcome: “It would have been twice as bad 
if they had sent the dog.” 
—a Distributed free at the Soviet Exhibition, London, 

uly, 
This illustrated brochure also contains the familiar facts and 
comments on Gagarin’s flight, plus reminders of earlier Russian 
space firsts, the whole presented to convey the message that “It is 
not by chance that the Soviet Union—the first country of socialism 
—was first in the world to launch artificial satellites and spaceships 
and the first to accomplish a manned flight in outer space.” 

No comment. K. T. 0. 


SUPERIORITY IN SPACE 


Speaking in Washington on August 10, President Kennedy said 
that the Soviet Union was “many months ahead of us in the space 
race,” and “therefore we can look for other evidences of their 
superiority in this area.”” He continued, “We are making a major 
effort which will cost billions of dollars, but we cannot possi 
permit any country whose intentions towards us may be hostile to 
dominate space.” The President said that the US delegation to the 
United Nations was going to make a major effort this year to 
ensure the use of space for peaceful purposes only. y 

On the subject of the number of US scientists, Mr Kennedy said, 
“We have a good many very talented scientists, but we did not make 
a major effort in this area for many years, and we are now be 
and paying the price of having the Soviet Union exploit a great 
propaganda advantage now on three separate occasions, wi 
flight of the sputnik, the flight of Mr Gagarin and the most recent 
one.” 


ROLL: 


«i 
Me 


1961 FLIGHT 


ROLLS-ROYCE 


are pleased to be associated with 


BEAGLE 


in their new 
B.206 EXECUTIVE AIRCRAFT 


Production versions of the B.206 are to be powered by two Rolls- 
Royce GIO-470-A piston engines. Facilities are now being 
established by Rolls-Royce for the production of these and other 
light aircraft engines under licence from the Continental Motors 
Corporation of America. Selected engines from this series, of 
Rolls-Royce manufacture, are scheduled for delivery in 1962. 


ROLLS-ROYCE LIMITED, LIGHT AIRCRAFT ENGINE DEPARTMENT, CREWE. 


ROLLS-ROYCE—AERO ENGINES - MOTOR CARS . DIESEL AND PETROL ENGINES - ROCKET MOTORS - NUCLEAR PROPULSION 
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Britannia installation—by courtesy of Cunard Eagle Airways 


the latest lightweight headset with 


effective 
sound proofing 


Amplilite represents a completely new concept of comfort 
and performance. Lightweight, high speech quality, noise 
exclusion —features combined for the first time in a really 
robust headset. Designed to meet M.O.A. and F.A.A. 
requirements, Amplilite is now in service, setting a new 
standard for aircrew and ground personnel boom 
microphone headsets. 


stand 277 Farnborough 
AMPLIVOX 


LIMITED 


Berestord Avenue, Wembley, Middiesex 
Tel: Wembley 8991 - Grams: Amplivox Wembley 
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N this column I have, from time to 
| time, warmly praised Scruggs Air- 
craft Ltd for their splendid record 
@f late deliveries. Being, as you all 
Know, fair and balanced in all my 
gomments, I must now apprise you of 
another sort of record, achieved by 
de Havilland. 
have delivered the fourteenth 
and last BEA Comet 4B two months 
ahead of contract date. They also, if 
remember, delivered the first and 
of BOAC’s 19 Comet 4s two 
months ahead of contract date. They 
delivered Comet 4Cs to UAA and to 
MEA on or ahead of contract date 
fm the case of MEA, the first aircraft 
was delivered on the exact day, Dec- 
ember 15, 1960, publicly announced 
fine months previously). So far as I 
know all the other Comets have been 
completed on or ahead of schedule. 
As for the Trident, this was rolled out 
on schedule, on August 4, and it looks 
a though it will fly on schedule, before 
the end of the year. 

On the assumption that Scruggs 
Aircraft Ltd’s record is exemplary, it 
would seem that de Havilland and their 
suppliers and subcontractors are letting 
the side down. 


@The intricate and _ shatteringly 
spectacular manoeuvres of the USAF 
Skyblazers aerobatic team have always 
baffied me, and I am the more baffled 
by a press release put out the other day 
when the team performed at Nurburg- 
ring during the German and European 
Grand Prix. The release reads: “The 
Skyblazers perform loops, slow delete 


rolls, clover-leaf turns, whifferdills, 360- 
degree turns in vertical bank and other 
breath-taking close diamond formation.” 

Anyway, while one or two words are 
a bit out of formation, you get the 
general idea. 

It occurs to me that the RAF might 
improve the shining hour by turning up 
at one or two of these great international 
motor racing events. 


@ Mr W. A. Patterson, president of 
United Air Lines, on the Caravelle: 

“We sent teams of engineers, main- 
tenance men and pilots to Toulouse. 
All told, there were eighteen. I have 
never known of any United Air Lines 
group of technical and practical men 
who returned home with the enthus- 
iasm that those men had for the airplane 
they had flown, and the enthusiasm for 
the people they had met at Sud. 

“We negotiated a contract. We 
never had the experience of one con- 
tract in one language and another 
contract in English. It worked out 
satisfactorily, but let me say this: 
that no airplane is built with speci- 
fications in the contract . . . I have often 
said that about 70 per cent of a decision 
to buy an airplane is based on judgment. 
The other 30 per cent is based entirely 
upon the confidence you have in the 
people with whom you are about to 
do business.” 


@ One of the most warming aspects of 
the rescue of M Nav A. D. Melton 
from the Bengal jungle (last week’s 
issue, page 242) was the co-operation 
of so many different people and air- 
craft. 

The Grumman Goose which made 
a hazardous landing in a swamp to 
pick him up is owned by a British firm 
and had RAF Jungle Rescue Team 
members aboard. The Shackleton which 
heard his SARAH transmission carried 
the British Deputy High Commissioner 
at Dacca, Mr Adair, who is a keen 
flying club pilot. The Pakistan Navy 
and East Pakistan Rifles joined in the 
search, with an amphibian and heli- 
copter respectively. The whole effort 
was co-ordinated by a Pakistan Air 
Force officer, Gp Capt Dogar, who is 
director of civil aviation in East Pakistan. 
A jolly good effort. 


Co-pilot Zh. Rentzendorge, Mongolian civil 
air fleet (left): ““You wanted a word with me, 
comrade?” 

Cdr Z. Ochurusurv (right): “Ah yes, Rentzen- 
dorge. | thought we ought to give you the 
address of a good tailor.” 

Seriously, I’m sure these chaps are doing a 
smart job with their Mi-4 helicopters on 
passenger and freight services. Note for our 
Minister of Aviation: The Mongolians have 

internal helicopter services 


You don’t half see some funny people cycling 
along the lane at the back of my house. Honestly, 
the other day | saw a chap who. . . excuse me. 
What's this? Ah, a news release from the 
Baxter, Woodhouse and Taylor Company, 
explaining everything. | can’t quite see whether 
this is Mr Baxter, Mr Woodhouse or Mr Taylor, 
but anyway he is demonstrating the flexibility 
of the ‘“‘Windak”’ full pressure-suit inflated to 
three pounds per square inch 


@ Lockheed Aircraft have always 
been good salesmen. Who else could 
get a Member of Parliament to ask the 
Air Minister: “Whether he will now 
arrange for the placing of orders for 
the Lockheed Hercules, as soon as 
satisfactory arrangements are made for 
its manufacture in this country ?” 


@ It looks as though all our Air 
Transport Licensing Board’s major 
decisions will end up before an appeals 
commissioner. Why he should know 
better than nine members of the Board 
is a point that puzzles Mr Gerald 
Gardiner, QC, counsel for British 
United. I must say it puzzles me too. 


@ From “America Aims at the Moon,” 
Flight last week :— 

“When Commander Alan Shepard 
made his flight in a Mercury capsule 
a US news agency put out the story 
that the cost to each American, on the 
average, was $2.23. As a result, NASA 
received letters by the basket enclosing 
checks for $2.23—so many that it had 
to set up a special account that now 
runs to five figures.” 


ROGER BACON 
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Correspondence 


The Editor of “Flight” is not necessarily in agreement with the views 
expressed by correspondents in these columns. Names and addresses of 
writers, not for publication in detail, must in all cases accompany letters. 


Gatwick Pier 
T is not often that I agree with Roger Bacon. However, last 
Sunday I travelled for two hours by train to Gatwick to 
photograph the aircraft there. 

I am sorry to say that I came away very disappointed, with hardly 
any pictures. I paid 6d to go in the public enclosure and then 
found that nearly every aircraft landed down at the other end of the 
airport and taxied to the far side of the terminal buildings, 
so that we in the public enclosure had only a distant view. 

I did notice the unused top of the long pier and, indeed, tried to 
find a way to get there. As you must know, there is a restaurant 
and buffet near the pier, so it seems that all that is needed is a 
turnstile, with the chairs and tables from the enclosure. 

What we, the public, pay to see the aircraft would not help 
much to cut costs of running the airport, but every little helps, and 
the more the public get for their money the more they will come. 

Emsworth, Hants F. Honey 


SHOULD like to comment on the observations which Roger 
Bacon made concerning the use of Gatwick “pier” as a spec- 
tators’ stand. 

In the early days of Gatwick the public were allowed on the 
pier, and in consequence the hard-working staff housed in the offices 
underneath were subjected to a constant gentle shower of orange 
peel, sweet-papers, cigarette butts and empty packets. Any move- 
ment of female staff brought forth a stream of catcalls and whistles, 
etc, that could and frequently did cause a lot of embarrassment. 
The same applied to disembarking passengers—not, I feel, a very 
good first impression for so many foreign visitors. 

The only amusement gained by the staff from the ““monkeys,” as 
the public were called, was to watch their expressions when some 
explosive epithet was hurled across the apron during those occa- 
sional troublesome times experienced by all of us. 

No, Sir, for once the Ministry are on our side. 

Crawley, Sussex PETER LINGARD 


Long View at Farnborough 

NCE again posters for Farnborough Air Show are to be seen. 

Their purpose is to get the public to visit the show. Yet many 

who go there will not get a view of the aircraft, except at a distance. 

Why is it that so many pilots give their display in front of the Presi- 
dent's enclosure only, on the open days? 

Wherever the public are on the aerodrome, each and everyone 
has paid the same amount of money to see the show, and should 
see it to the best of the pilots’ ability. 

VTO aircraft show their paces in front of the President’s tent, 
and quite ofien nowhere else. Why not each end of the field? or 
if not, between middle and end? 

Also why not at least put in the static park machines of other 
years? I spent quite some time looking for the SESA. These days 
when photography is such a national pastime, some of the old- 
timers would be a great attraction. 

Emsworth, Hants 


Chain Reaction? 
M4 people have suggested ways of furthering the progress 
of British aviation but surprisingly no one has come up with 
a plan as simple and potentially rewarding as the one I outline 
below. My scheme will involve very little capital outlay and yet in 
one month will double the output of our aircraft and engine manu- 
facturers and put the airlines back where they belong in the skyways 
of the world. 

All we have to do is to write three identical letters and send one 
of each to four powerful American airlines. The letters should 
follow this pattern: 

Dear Sirs—This is another chain letter, but it is one with a difference. 
It is guaranteed to bring your airline everlasting prosperity. (Of course, 
if you break the chain you will be ruined.) 

All you have to do is to buy one British aeroplane and send it to the 
airline at the top of the list below. Send a copy of this letter to three 
other American airlines and put your name at the bottom of the list. 
Within one month you will receive over eighty British aeroplanes, which 
we have calculated to be the minimum for your requirements. 

This will ensure the everlasting prosperity of Uncle Sam and is a 
deterrent to Communism— Yours, etc. 

P.S. If you want after-sales service with your airliners, send sixty 
British aircraft to the airline at the top of the list. 
To: Capital; PanAm; TWA; Northwest. 

I forecast that this plan will receive overwhelming support 
from the industry, although manufacturers may doubt their ability 
to manage an initial production target of eighty aircraft a month. 


F. Honey 
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British airlines should, however, be delighted, because with 0 
many British aircraft in American airline service, American airlines 
will soon go broke, leaving British airlines (equipped with American 
aircraft) without any competition. The bankruptcy of American 
airlines would also provide a new source of labour for British 
manufacturers to help them maintain the required Production 
rate. Another advantage is that the worse our aircraft and engines 
become, owing to the rush, the quicker will British aviation Progress, 
This is perhaps the most realistic point in my scheme. 

The plan should be known as the Expanding Convergence of 
British Aviation Progression. With it, we can look forward to g 
period as exciting as any in our history. 

Teddington, Middx 


Carvair Ancestry 

I MUST congratulate you on the report of the Carvair’s maiden 
flight (June 29 issue). Being in some small way concerned 

with this aircraft I found it extremely interesting. 

Further to the letter by Mr Powell (““Carvair Ancestry,” August 
10 issue) I would like to add that G-ANYB, whilst in service with 
Braniff Airways, contributed in no small way to the inauguration 
of airline routes both in the United States and South America, and 
was one of the first commercial passenger aircraft to be fitted with 
Jato (when operating from La Paz, Bolivia). 

I am endeavouring to compile the history of this particular 
aircraft and any matter concerning the subject from readers would 
be most welcome. 

7 Whitefriars Crescent, W. G. Gipps 

Westcliff-on-Sea, Essex 


Canadian Aircraft Works 
. looking through some old files of the Canadian Militia Depart- 
ment recently, the Air Historian of the RCAF discovered 
correspondence relating to an aeroplane company in Canada, the 
existence of which had not previously been known—the Canadian 
Aircraft Works. In a letter to the Militia Department, written in 
November 1914, the company offered to build aircraft for the Army, 
They suggested that they already had established a factory, and 
that they had built at least one type of aeroplane in two versions, 
A brief letter by a Major Anderson confirms the existence of the 
company. The file also included four photographs of aircraft. 

Since it was operating as early as 1914, the Canadian Aircraft 
Works, located in Montreal, must have been the earliest existing 
aircraft company in Canada. Nevertheless, beyond the few facts 
cited, nothing is known of the company. We do not know who 
founded it, or when, nor do we have any idea of when or why it 
ceased operations. Its size, and the scale of its operations, are 
equally a mystery. Its stationery advertised flying training, yet we 
do not know whether or not the CAW ever trained anybody. 

If your readers have any details relating to this interesting pioneer 
company, the Air Historian (RCAF HQ, Ottawa, Ontario) would 
greatly appreciate the receipt of such information. 

Ottawa H. A. HA.uipay, Fit Cdt 

(for Wg Cdr R. V, Manning, for 
Chief of the Air Staff, RCAF) 


DaryYL May 


Cinematic Clangers 
AGREE with Mr R. C. Williamson (June 29): let us have our 
film sequences right. In Correspondence for July 20 Mr F. H. 
Smith puts up a case for “doubles,” but surely if an“aviation-interest 
picture is to be presented, it should be so made as to please those 
interested in aviation. To have “doubles” spoils the effect alto- 
gether; I myself have seen a film Viscount start up with the cough of 
a Pratt & Whitney engine. 

I would like to refer both readers to a certain M. Maigret who, 
on BBC TV on July 22, flew in, looked out of, landed in, and stepped 
out of a BEA Viscount in four separate but very well connected 
scenes—a very pleasing effect to all informed viewers. 


Belfast 5 Roy WILSON 
FORTHCOMING EVENTS 
Aug 27 Forli Rally. 
Aug 27- 
Sept 3 Swedish Parachute Club: International Contest, Uppsala. 
Sept 3 Wolverhampton Aero Club: At Home. A 
Sept 3-14 8th Anglo-American Aeronautical Conference (joint |AS/RAeS/ 
CAI), London. | 
Sept4-10 SBAC Exhibition and Flying Display, Farnborough. | 
Sept 6 RAeS Rotorcraft Section: Annual Dinner. | 
| Sept 6-10 FAI: European Air Tour. 
Sept 9-10 Popular Flying Association: Rally, Fairwood Common, Swansea. 
| Sept 9 British Air Mail Society: Golden Jubilee Exhibition and Dinner, — 
Windsor. | 
Septll-15 Royal College of Ad d Technology, Salford: Course on | 
| Noise Measurement. 
Battle of Britain Week. 
Sept!3-17 German Aero Club: 2nd International Sporting Pilots’ Rally, 
Baden-Baden. 
| Sept23-24 International Grand Prix for Light Aircraft, Bourges. 
Oct 7-8 Genoa Rally. 
| 


Guild of Air Pilots and Air Navigators: Lecture, “Stress and 


Oct 12 
Human Performance,” by Air Cdre W. K. Stewart. 
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The first 
BEAGLE 


British Executive and General Aviation Limited are proud to announce 
their first twin engine luxury executive aircraft the BEAGLE B.206. 
This five/seven seat aircraft will be on show for the first time at 
Farnborough, see it on Stand G from 3rd September. 


BRITISH EXECUTIVE AND GENERAL AVIATION LIMITED 


Sceptre House, Regent Street, London, W.1. Telephone: Regent 3101-5 


<=> AERODROMES AT SHOREHAM, REARSBY AND KIDLINGTON 
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WISH BEAGLE 
EVERY SUCCESS WITH 
THEIR B206 


Fitted with tyres, wheels 
and brakes 


Aviation division, London Airport and Wolverhampton 
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Antist’s impression of the B.206 


BEAGLE B.206 
—and the rest of the pack 


aeroplane he was motivated by two things: first, there was 
evidence of a worldwide need for a good sophisticated 
business aircraft capable of carrying five to seven people in limou- 
sine comfort; and second, he thought that this aircraft should be 

British. It was likely, however, that if any one of the major UK 
aircraft companies with the necessary resources were to tackle the 
job, it would involve the project with such a weighty overhead 
burden as virtually to condemn the venture to commercial disaster. 

Then Mr Masefield started to talk about it with Mr Michael 
Bellhouse, the deputy chairman of the Pressed Steel Company. 
The outcome was the formation of British Executive and General 
Aviation Ltd (Beagle) as a subsidiary of Pressed Steel, with Mr 
Bellhouse as chairman and Mr Masefield as managing director. 
This happened in October last year, and was rapidly followed by the 
acquisition of Auster Aircraft Ltd of Rearsby and the aviation 
interests of F. G. Miles Ltd at Shoreham, these two becoming 
subsidiaries of British Executive and General Aviation and re- 
formed as Beagle-Auster Aircraft Ltd and Beagle-Miles Aircraft 
Ltd, with Peter Masefield as chairman of both. 

On the design and manufacturing nucleus now commanded, 
Masefield immediately set about building up the necessary strength 
of team and facilities to tackle the job. A new design and adminis- 
tration block of buildings was erected and occupied in very short 
order. New factory building was planned and all the necessary 
wheels of Industrial Development Certificates, planning authority, 
ground leasing and so on set in motion. A great deal of work was 
done in an incredibly short time by—on the yardstick of modern 
aviation industry—a handful of people. It has been said that an 
ounce of enthusiasm is worth a ton of experience, and this may be 
right: but when a ton of enthusiasm is added to a ton of experience 
then life becomes exciting and things really happen—quick. 

Peter Masefield schemed the design himself. Its genesis was a 
Bristol Aircraft board memorandum dated November 20, 1959, 
when Mr Masefield was managing director of that company. 
When he left that appointment he spent three months of hard 
slogging work on the project design of his aeroplane. A great deal 
of this was inventive design work out of his basic aircraft engineering 
talent; a great deal was relating the design parameters to the findings 
of a comprehensive market study of business aircraft requirements 
throughout the World. The start of the project was given the 
reference number 200—the “2” signifying two engines. The air- 
craft as it now exists in actuality is numbered 206: it represents the 
latest of six project designs, each one a refined advance on its 
predecessor. 

From the earliest days, the B.206 engineering design has been 
directed by R. J. B. Woodhams, chief engineer of Beagle, whose 
deputy, Dickie Bird, has been responsible project engineer for the 
Prototype. George Miles, technical director of the group, has been 
4 tower of strength in relating the full Miles resources to the job, 
whilst J. W. P. Angell, group production manager, and Tom 
Rickard, works manager at Shoreham, have done wonders in 


W' Peter Masefield first conceived the idea of this new 


getting the prototype into the air nine months from the start of 
detail design. An astonishing performance this, in relation to 
what is, after all, a pretty sophisticated aeroplane. Perhaps to the 
enthusiasm/experience equation one ought in this instance to 
integrate the powerful factor of teamwork; for it has certainly 
shown its value. 

The world requirement for business aircraft covers a fairly 
broad spectrum, but there is a large-scale demand for a thoroughly 
civilized, not too large, simple to operate aeroplane which can 
carry five to seven people in spacious comfort on journeys of up 
to 1,000 miles. It must also be capable of slipping along at around 
200 knots so that the journey times are acceptably short. 

What is the purpose of a business aeroplane? It is worth posing 
this question because the answer clarifies the design essentials. 
First of all the purpose is simply to provide a private means of 
transport that allows the user to travel freely, at Ais convenience, 
without requiring him to adapt his programme to the routes and 
timetables of scheduled commercial transport. There is, of course, 
a proviso to this in terms of single-flight distance. An executive 
wishing to go from Rome to Johannesburg or from Manchester to 
Mexico City would obviously be better served by trunk airline. 
But if our man in Manchester wishes to go to, say, Turin, or any- 
where else within 1,000 miles, he can go direct, at whatever time he 
likes, and with colleagues as well. 

Now, legal requirements such as customs clearance and so on 
apart, the next vital element is the operational implication of going 
direct, at any time. Going direct is not simply a matter of fuel 
capacity: it implies an equipment standard to permit flying airways 
—and “at any time” implies night or day, all weathers, with, again, 
the corollary of necessary equipment standard. 

First-class travel quality on airlines, railways and in the best 
cars in the world sets a level of executive travel that has to be 
matched in the business aircraft. Such an aircraft should, indeed, 
be an air limousine: quiet, smooth, very comfortable and fast. 

Translating these several requirements into design solutions is a 
nice exercise in compromise. A spacious cabin exacts a drag pen- 
alty: luxurious furnishings, really effective soundproofing and an 
elaborate equipment standard impose weight problems: weight 
and drag militate against performance and economics. If there were 
a golden-rule solution to the task, chief engineers and chief designers 
would be less gifted men. 

The B.206 is, perhaps, the best solution to the business aircraft 
design problem that has so far been devised—which, parentheti- 
cally, is a commentary on the men who have done the devising. It 
is, for a start, an extremely good-looking aeroplane, and human 
nature being as it is, something that is good to look at immediately 
engenders a warm response: certainly there are the roots of con- 
tinuous dissatisfaction in anything that is ill-proportioned. The 
profiles of the B.206 do, in fact, disguise the most unusual spacious- 
ness of the cabin: it really is very large—and particularly in its 


width. 
This matter of spaciousness is not unimportant. Whilst it 
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Many pilots, including some 
from this journal, were jn. 
vited to assist in thrashing. 
out the instrumentation and 
controls of the B.206, ond 
Beagle consider that the 
result is “probably the best 
standard possessed by any 
aircraft of comparable char. 
acter in the world today.” 
The horizontal line locates 
the horizon in cruising flight 
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ASI 17 Oil temperature 

2 Artificial horizon 18 Fuel contents 

3 Altimeter 19 Cylinder-head temperature 

4 VSI 20 Vacuum gauge 

Di 21 Vacuum test cock 

6 Turn and slip 22 Voltmeter 

7 Flap position 23 Ammeter 

8 Undercarriage position 24 Voltmeter switch 

9 VOR 25 Landing lights 
fo RMI 26 Rotating beacon 
receivers 27 Navigation lights 
12 Standby v.h.f. transmitter 28 Pitot heater (starboard) 
13 Tachometers 29 Pitot heater (port) 
14 Boost gauges 30 Generator warning light (starboard) 
1S Fuel pressure 31 Generator warning light (port) 
16 Oil pressure 32 Microphone socket 


BEAGLE B.206... 


obviously means that generous proportions can be given to seating, 
leg-room and so on, it more significantly means that cabin layouts 
of diverse variety can be arranged for special user requirements. 
The B.206 is primarily an air limousine providing luxurious seating 
for five people and with full toilet facilities, or seating for seven 
people without toilet. But it could equally well be used for air- 
ambulance duties or for aircrew training. It is, indeed, a very 
versatile aircraft. 

The remarkable thing about the cabin volume is that it has been 
obtained without incurring an excessive drag penalty; the aero- 
dynamics of the B.206 are deceptively refined, and it is pertinen 
here to record that Prof A. D. Young of Queen Mary College 
University of London, is consultant in aerodynamics to the Beagle 
Group. 

Structurally the aircraft is elegant, too. The percentage structure 
weight has been kept remarkably low and, moreover, this has been 
achieved in conjunction with fail-safe design to a very large extent. 
There is nothing complicated about the structural design, as such: 
it simply exemplifies the very best modern thinking and practice. 
Perhaps a little unusually, glass plastic is employed for the canopy 
structure, the nosecap, tailcone, wheel-doors and the tips of the 
wings, tailplane and fin, but apart from these the structure is 
classically orthodox—just highly refined. 

Refinement was also the keynote of the rather unorthodox 
approach to settling the business of control and instrument layout. 
Peter Masefield invited a galaxy of talent and experience to examine 
the proposals. Mustering some 100, hours or more of flying 
between them, such men as Jeffrey Quill, O. P. Jones, Neville Duke, 
Arnold Boakes, Fred Griffiths, Johnny Kent, Peter Brooks, 
Vivian Varcoe and many others descended on the mock-up. They 
tried various control arrangements, argued about the positioning of 
instruments and auxiliary controls, of radio controls, of seat 
design, of anything and everything. They then sat round the con- 
ference table for hours and, gradually, the whole thing was 
hammered out. 


Marker sense 
Clock 
Pedal adjustment 


Undercarriage 

Rudder trim 

Aileron trim 

Flaps 

Tailplane trim 

Fuel selector (port) 
Fuel selector (starboard) 
Autopilot master switch 
Magnetic compass 


Stall-warning light 

Emergency switch, off-loads all 
non-essential electrics 

Cigar lighter 

Cabin temperature control 

Cabin heating on/off switch 

Outer marker 

Inner marker 

Airways beacons 


33° Headset socket Pedal adjustment 
34 Wing de-icing A 

35 Wing de-icing cyclic switch Main v.h.f. radio 
36 Propeller de-icing (starboard) Stand-by compass 
37 Propeller de-icing (port) Throttle 

38 Ice-observation light Pitch 

39 Door-warning light Mixture 


There are likely to be few practical flying people who will find 
anything to cavil at in the controls and instrumentation of the 
B.206. They represent without much doubt the best standard to be 
found in any aeroplane of comparable category flying in the world 
today. 

Unexpectedly there was general agreement that the pilots’ 
seats should be fixed, and that only the pedals should be adjustable. 
This was splendid in terms of easing the burden of high-stress seat 
anchorages, but it has also meant that the B.206 can comfortably 
be flown by tall and short alike. 

The field of view allowed by the very large front screen and the 
big windows is, again, exceptional, and a particularly good feature 
is the extent to which the baseline of the windscreen is carried down 
at the sides: the pilots’ field of view is bettered, perhaps, only in 
a helicopter—and not in all helicopters at that. The nose-slope, 
alhough not apparently steep, does in fact fall away below the 
pilots’ forward sight-line. 

On the instrument panel—which is, almost incredibly, actually 
wider than that of a Viscount—the blind-flying instruments are 
grouped (and outlined) in the “Basic-T” centrally above each control 
column. Each blind-flying instrument group has its own heated 
pitot system and vacuum system so that the two instrument groups 
are quite independent; there is, however, cross-feeding for security. 

The panel space between the BF groups is given over to radio 
controls and engine instruments, the radio control heads being 
ranged vertically on the left and the engine instruments grouped 
to the right. The make-up of the radio panel is variable according 
to the customer’s choice of installation: the makes available are 
Collins Lightweight, Collins Airline Standard, King, Motorola, 
Wilcox and ARC, and the installation standard is for duplicated 
v.h.f., duplicated VOR/Loc and indicators, glide-slope, marker 
beacon and ADF receiver and indicator. The radio equipment Is 
housed in standard racking in the systems bay aft of the luggage 
compartment, where it is readily accessible. 

The central console carries the power controls (I to r, throttles, 
propellers, mixture and friction-clamp lever) with, just ahead of 
them, the autopilot panel. Sperry SP.3, Motorola and Brittain 
autopilots are alternatively available at customer's choice. Behind 
the power levers are the natural-sense trim knobs for ailerons and 
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Seating plan of the B.206 arranged for five 
occupants plus toilet 


An alternative configuration provides com- 
fortable seating for seven 


E 


An ambulance configuration provides for 
two stretchers and attendant 


rudder; tailplane trim is controlled by a three-position switch 
(CENTRE, off; UP, nose-up; DOWN, nose-down). Below the trim 
controls are the rheostats for panel-lighting dimming, and below 
these, the fuel cocks. 

Reverting to tail-trim for a moment, the B.206 has a variable- 
incidence tailplane moved by a screwjack actuated by a geared 
motor. The elevators are fitted with anti-balance tabs which 
provide sensibly constant elevator stick-force/response characteris- 
tics, irrespective (within limits) of tailplane incidence. 

Whilst on the subject of controls it may be recorded that the 
transmission system for all three primary flight controls is by push/ 
pull tubes on swinging-levers and with three-roller steady bearings, 
the static-friction in the system being quite remarkably low. John 
Nicholson, who made the first flight in the B.206 (on August 15) 
described the controls as being “like silk.” The double-slotted 
flaps are particularly effective and, more unusually, impose scarcely 
any trim-change through their full (50°) range. 

The flaps are actuated by a Lockheed electro-hydraulic power 
pack designed and manufactured for Beagle by Automotive Pro- 
ducts Ltd. Housed in the systems bay the power pack comprises an 
electric motor driving a submerged pump in the fluid reservoir to 
charge an adjacent hydraulic accumulator. In addition to the 
flaps, the power pack serves the integral air-stairs and the under- 
carriage. The latter is powered for retraction only; it is lowered by 
gravity, with spring back-up, the main wheels lowering backward 
and the nosewheel forward. The nosewheel is, of course, steerable 
from the rudder pedals. An excellent feature of the undercarriage 
is the great width of its track: the ground stability of the B.206 is 
quite outstanding. 


BEAGLE B.206X PROTOTYPE 

— span, 38ft Oin; length, 32ft 7in; height, 12ft 3in; gross wing area, 

Weights: empty, 4,132ib; basic operational, 4,358!b; total fuel, (150 Imp 
gal); maximum take-off, 6,194Ib. 
Estimated Performance: maximum speed, 200kt at s.J. at 6,194Ib; typical 
economical cruise, 190kt at 5,250ft at 6,194ib; take-off to SOft, 2,150ft; landin 
distance from SOft, 2,150ft; range with maximum payload and maximum fuel, |, 
f.m.; initial rate of climb, 1,450ft/min; service ceiling, 18,000ft. 


Critical dimensions inside the cabin are detailed in this 
sketch, which also gives a suggestion of the quality of 
the furnishing, which is described in Col 2 above. 


rior-design consultant was Prof Misha Black 


The integral air-stairs are fitted inside the rear section of the 
divided doors giving access to the luggage compartment, the door 
hinging downward and the stairs extending. This makes the aircraft 
superbly easy of access, and is complemented by the very large 
forward-hinged cabin door, with its agreeably low threshold. 
Ladies, in particular, will find the B.206 delightful in this respect. 

It is probably the ladies too who will be the more appreciative 
of the cabin interior—of the colour schemes at any rate. Gentle- 
men will certainly not be slow in approving the quality of the 
seating and the liberal spaciousness of the layout. Prof Misha 
Black, the noted industrial designer, is consultant in interior design 
and styling to the Beagle Group, and it is to him, and the trimming 
department of Pressed Steel who executed his designs, that recog- 
mg must go for the truly magnificent cabin interior of the air- 
craft. 

The instrument panel, which is finished in matt naval grey, is 
crowned by a soft sponge-rubber roll covered with charcoal Vynide. 
The headcloth and cabin walls are finished in desert sand Vynide 
whilst the floor is deep-pile carpeted in a brownish olive green. 
The luxuriously upholstered seats are covered in crushed-grain 
hide of a beautiful cinnamon colour, as is the bulkhead at the back 
of the cabin. The door furniture is silver satin-finished dye-ano- 
dized light alloy. 

On the sidewalls adjacent to each pilot’s seat are fresh-air 
louvres and ashtrays, and in the central roof panel are housed a pair 
of small spotlights, the master-switch, the procedure-sequenced 
engine-starting switches, the loudspeaker, and the main cabin light 
(which is illuminated automatically when the cabin door is opened). 
Above the rear seats are paired fresh-air louvres with, outboard of 
them, individual reading lights. The glazed side-panels above each 
— are lightly smoke-tinted and there are sun-blinds to afford 
shade. 

The middle seat at the rear of the cabin is deceptive in that the 
cushion and base slides forward on rails, so giving access to the 
door in the bulkhead through into the toilet compartment, the seat 
backrest being fixed to the door. The floor of this rear compartment 
is about three inches lower than that of the cabin proper in order 
to afford the maximum headroom, and is covered in blue-black 
lightweight linoleum. The toilet is to starboard and housed in a 

(Continued on page 260, after double-page drawing of Beagle B.206) 
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This is the first detailed cutaway illustration of the new Beagle 206 to have been prepared. It was made by a 
earlier this month—as the photograph on page 262 proves—and depicts the prototype B.206X which is now flying. yt \ 
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FMUNGER 


will differ in certain respects, but these are not yet finalized 


Structure 
} nose, 
lass-fibre tail 

Glass-fibre win 
Main longerons 
Simple boom and web 
Laminated spar-root 
Built-up Centre-section 
Stringer seals at tank 
Tube carries aileron 
through tank 
Fuselage skin 18 and 2 
Wing skin, upper 0. 
and 0.028in outbe 
0.056in inboard 
Wing-skin doubler 
Single-piece cabin-top 
Door hinges 
Nacelle main beams g 
gear and engine mouny 
Access doors port and 
Access to radio bay ang 
Jacking points 
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main beams ‘ ri 

engine connecting linkage 
doors port and cor) 

to radio bay ang column connecting cables 
Points eron) 


Rotating seat fitted in lieu of 
dual controls 

Aileron cable 

Aileron control sprocket and 
lever 

Control lock 

Aileron hinge 

Aileron control rods 
Elevator control rods 
Elevator torque-tube 
Elevator hinge 

Elevator horn 

Trim jack 

Trim tab 

Servo tab 

Mass balance 

Tailplane trimming actuator 
Trimming-tailplane hinge 
Rudder control rods 
Rudder torque-tube 
Rudder bottom bearing 
Hydraulic toe-brakes 


Electrics 

Generator, 12V, 20A 

Starter 

Battery, 25A-hr 

Battery and generator switch 
Generator cooling air 
Navigation lights 

Flashing beacon 

Landing lamp, 300W twin- 
filament 

Cable duct 

Electrica! panel 


Fuel system 

Outboard integral tank 

Inboard integral tank 

Fore/aft transfer duct 

Gravity filler (total capacity, 174 
gal) 

Filling duct 

Fuel pump and filcer inboard of 
nacelle 

Tank vent 

Tank end-rib 


32 25 


Instruments 
Stand-by compass 
Tachometer 

ASI 

Horizon 

Altimeter 

Radio instruments 
Pitot top mounting 


Load furnishing 
Roof light 
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Speaker 

Map-reading light 
Emergency-exit release 

Pull-out ashtray 

Rotating seat 

Centre seat slides forward for 
toilet access 

Centre-seat rail 

Seat-back carried on door 
Passenger door 42in wide 

Door release 

Toilet 

Cocktail cabinet 

Drawer 

Wash basin 

Towels, with water tank under 
Baggage compartment, 7Sib/sq fr 
Baggage door 20in by 37.75in 
Lashing points 

Airsteps fold into door 
Over-wing step 

Door support bracket 

Support cable 


Powerplant 

Throttle, pitch and mixture levers 
Engine controls 

Engine controls and services 
Ignition switch 

Starter button (switches arranged 
in start sequence) 

Oil filler (3gal) 

Air intake 

Cooling-air baffle 

Firewall 

Ejector exhaust system 

ignition distributor 
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Fuel-injection distributor 
Breather 

Dowty-Rotol McCauley 84in- 
diameter propeller 

Propeller de-icing pipe 

Engine mountings 


Radio 

Glide-slope aerial 

v.h.f. communications (2) 
Marker, ADF sense and loop 
under 

VOR localizer 

ADF receiver 

Marker receiver 
Glide-slope receiver 
Inverter 

Power units 


Undercarriage 

Nose-gear bay 

Wheel steering cables 
Steering-cable pulleys 

Steering release 

Nose-leg pivot 

Retraction jack, single-acting 
Door-operating link to leg 

Link to door 

Glass-fibre doors 

Gear-lowering assistance springs 
Up-lock 

Up-lock pin 

Breaker strut 

Nosewheel, 6 »* 600 tyre, 
steering + 20, castering 360 
Mainwheel, 10 « 650 tyre 
Goodyear disc brake 
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bench fitting covered in white Vynide, the walls and ceiling of the 
compartment being similarly covered. Opposite the toilet to port 
is a washbasin console embodying integral water and drai 
tanks, the water supply being lifted by a neat little hand-pump on 
the right of the basin. Clean towels are retained in a recess out- 
board of the basin, and a flap-door in the front of the console 
allows soiled towels to be put through into a basket underneath the 
unit. The rear wall of the compartment divides it from the lu 

bay and this is roofed with a decking that serves as a shelf in the 
toilet compartment. At the front of this shelf is a shallow locker, 
with access through a top flap, in which bottles and glasses can be 
stowed. 

The luggage compartment is, to say the least, commodious, and 
the floor height from the ground sufficiently low to allow loading 
and unloading without difficulty. There is an access panel in the 
rear wall of the luggage bay giving into the systems bay so that 
attention to, for example, the radio equipment is simply a matter of 
reaching in from the air-stairs door and pulling the equipment 
out. 

In the fuselage nose is housed a 35,000 BThU combustion heater 
with electrically controlled fans. This installation has the great 
merit that, in winter for example, the cabin can be warmed ready 
for occupation without starting the engines; equally, the fans can 
blow ambient air into the cabin without the heater being in use. 
There are slots at the base of the frontscreen for de-frosting/de- 
misting, and warm air is likewise ducted (with control of flow) to 
the pilots’ feet. Warm air for the cabin as a whole is distributed 
from ducts at the base of the sidewalls. 

Fuel for the combustion heater is taken from the main fuel 
capacity housed in integral tanks within the wing spar-box. The 
fuel off-take to the engines is normally direct from port tank to 
port engine and similarly for starboard (although there is a cross- 
feed cock for use if necessity arises). 

The fuelling system is rather ingenious in its starting and safety 
provisions. The Rolls-Royce Continental 10470D engines are, of 
course, fuel-injection units and each injector is served by its engine- 
driven pump. However, in the tank fuel line is an electrically 
driven booster pump which provides the injector with pressure- 
fuel to start the engine, at which the engine-driven pump takes over. 
In normal running conditions the booster pumps can be switched 
off, but it is sensible to switch them on for landing, and to keep 
them on during take-off so that, in the event of engine-driven pump 
failure, a flow of fuel is maintained to the injectors. 

It is pertinent to record that, from the very first, Continental 
engines were envisaged for the aircraft that has now come to 
actuality as the Beagle B.206. And, of course, when Rolls-Royce 
decided to build Continental engines under licence, the whole 
B.206 project took on an even more attractive aspect. These are 
widely considered the best engines of their type and, from a 
world-marketing point of view, the spares, maintenance and over- 
haul situation could scarcely be bettered. The prototype B.206 
goes very well indeed with the 260 b.h.p. I0470D engines with 
which it is powered. The preliminary flight trials show a perfor- 
mance better than expected, so the prospects for the production 
aeroplanes, which will be powered with the geared GIO470A engines 
of 310 b.h.p., are of an exceedingly vigorous performance. 

Another prospect with direct relevance to the engines is the 
matter of quietness and smoothness. The engines have deliberately 
been placed well forward so that the propeller planes are ahead of 
the windscreen (which, for the same reasons of quietness, is unusu- 
ally thick), and even in the untrimmed, un-soundproofed cabin of 
the prototype it is possible to converse easily. With the cabin 
stabilized with semi-rigid plastic foam, and a glass-wool blanket 
under the trim, the cabin should be quite extraordinarily quiet. 
Equally, whilst the present engines are admirably smooth, the 
geared engines for the production aeroplanes are considerably 
smoother. And these advantages are enhanced by the positioning of 
the exhausts on the outboard flanks of the nacelles. A cross-over 


Top, Beagle-Auster Mark Eleven Rolls-Royce Continental 10470D of 260 h.p.; 
span, 36ft 4in; length, 23ft 8in; height, 8ft I lin; track, 6ft Bin; wing area, 198 sq ft; 
aerofoil, NACA 23012; performance with !5gal fuel at 2,119Ib gross, zero-wind 
take-off 100yd, zero-wind landing run under 7Oyd, initial climb 1|,630ft/min, max 
cruising speed 148 m.p.h.; performance at 2,119lb at 7,000ft in ISA + 30°C, distance 
to clear 50ft is 385yd and initial climb |,040ft/min; performance with 30gal at 2,550! 
overload, temperate sea-level zero-wind, distance to SOft is 268yd, landing from 
50ft is 203yd and initial climb 1,330ft/min. 


Centre, Beagle-Auster A.61 Terrier D.H. Gipsy Maj r 10 of 145 h.p.; spam 
36ft; length, 23ft 7.75in; height, 8ft 8.25in; track, 6fc; wing area, 184 sq ft; aeroloil, 
NACA 23012; gross weight, 2,350Ib; max speed, 123 m.p.h.; normal cruise, 110 
m.p.h.; max range, 415 miles. 


Bottom, Beagle-Auster A.109 Airedale Lycoming ©360-AIA of 180 h.p. 
span, 36ft 4in; length, 26ft 4in; height, 10ft; crack, 6ft; wing area, 190 sq ft; ae 
NACA 23012; gross weight, 2,750ib; performance with four occupants, full 
(32gal) and 135ib baggage, take-off over SOft is 400yd, initial climb 730ft/min, max 
cont cruise 141 m.p.h., and range at economy cruise of 135 m.p.h. is 650 miles oF 
4.8hr; with long-range fuel (S2gal) the range is 1,050 miles. 
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Top, Beagie-Miles M.117 Two Rolls-Royce Continental O200A of 100 h.p.; 
37ft; length, 26fe lin; height, 7ft Sin; track, 12ft 6in; wing area, 170 sq ft; 
= weight, |,550Ib; estimated performance, take-off over SOft is 325yd, initial 
climb 826ft/min, normal cruise 115 m.p.h. and range with capacity payload 270 
miles; design max speed is 123 m.p.h. and range with max fuel 670 miles; con- 
sumption is just under 4gal/hr. 
Centre. le B.206 Two Rolls-Royce Continental 10470D of 260 h.p., later to 
be mere TOA at 310 h.p. Full data for the prototype B.206X are given on page 257. 
Bottom, Beagle-Miles M.218 Two Rolls-Royce Continental O200A of 100 h.p.; 
span, 37ft; length, 25ft 3in; height, 7ft Sin; track, 12ft 6in; wing area, 170 sq ft; gross 
weight, 2,750ib; design cruising speed, 150 m.p.h.; range at 150 m.p-h. with full 
, 645 miles; economy cruise, 125 m.p.h., with consumption of 7.7gal/hr and 
range of 1,000 miles for ferrying. 


exhaust system is used, the pipes discharging into a duct with 
injector-effect to augment the cooling airflow. 

The propellers are two-blade constant-speed and feathering 
metal units of McCauley design, manufactured under licence by 
Dowty-Rotol, those on the prototype being of 7ft diameter, with 
7 6in units scheduled as the production standard. 

The Beagle B.206 has been designed in closer accord with a 
known market requirement than, perhaps, any other aeroplane in 
its general category. There will undoubtedly be an immediate 
demand for it, and it is perhaps apposite to mention in this context 
that prototypes are not translated into production aircraft in a 
matter of a few weeks. It will be roughly 12 months before the 
first B.206s are delivered to their new owners, at a price of some- 
thing under £30,000. But those fortunate people are likely to be 
well pleased with their new possession, for the Beagle B.206 is a 
brilliant concept, brilliantly executed. C. B. B.-W. 


THE REST OF THE PACK 


It has already been noted that all new Beagle designs are known by 
a three-figure number, the first figure denoting the number of 
engines and the remainder representing the serial number of the 
design in that category. The first two aircraft described below are 
not numbered according to the system, the first having a military 
designation and the second an original type-number of Auster 
Aircraft. It should also be noted that prefix letters A, B and M are 
used to distinguish designs by the Beagle-Auster, Masefield-Beagle 
and Beagle-Miles design offices respectively. 


Beagle AOP.11 


A logical development of the very successful Auster AOP.9, 
fully described in Flight for June 11, 1954, this aircraft—commonly 
known as the “Mark Eleven’’—is a private venture by the Beagle- 
Auster staff at Rearsby. Compared with the earlier aircraft, the 
Eleven has greatly increased power, yet the gross weight with 1 Sgal 
fuel is actually slightly less. This happy state of affairs results 
directly from the installation of a 260 b.h.p. Rolls-Royce Conti- 
nental 10470, driving a Dowty-Rotol McCauley variable-pitch 
metal propeller. This gives more than a 50 per cent increase in take- 
off power, and it is also worth noting that Beagle expect the time 
between overhauls on the Rolls-Royce Continental to be 50 per 
cent greater than that currently allowed on the AOP.9. Flight per- 
formance is outstanding, particularly in hot and high conditions. 
Although the development of the Mark Eleven is being financed by 
Beagle-Auster, close collaboration is being maintained with the 
British Army, and it is considered likely that the new machine will 
prove very attractive to many military customers abroad. 


A.61 Terrier 

Announced in company with the A.109 Airedale at the end of 
April, the A.61 Terrier is a direct civilian conversion of the well- 
known AOP.6. By converting existing ex-Army aircraft, a thor- 
oughly robust and reliable three-seater has been put on the market 
at a standard price in the UK of £1,995—which in itself is good 
enough reason for the Terrier’s rapidly growing appeal throughout 
the world. Powered by a 145 h.p. de Havilland Gipsy Major 10, 
the Terrier is a considerably quieter and smoother aeroplane than 
the AOP.6, the engine exhaust being taken aft through a long pipe 
and silencer and the cabin being carefully soundproofed and sealed 
against draught. The interior is furnished to a comfortable standard, 
and the instrumentation and controls are arranged “for maximum 
ease and efficiency.”” The Terrier has obvious appeal to any flying 
club, and it is not only an excellent vehicle for dual instruction 
but is also a most capable glider-tug, having the ability to tow 
the average 600/700Ib two-seat glider to 2,000ft in about six and a 
minutes. 


A.109 Airedale 

Fully described in our May 4 issue, this “first pup from the 
Beagle litter” understandably generated intense interest all over the 
world. A product of the Beagle-Auster design office, the Airedale 
was designed, built and flown in 100 days. Marking the first major 
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break with classic Auster tradition, the Airedale has an advanced 
airframe with scarcely a single component carried across from an 
earlier design. Great attention has been paid to achieving a com- 
fortable, stylish and well-equipped interior, with warm-air heating 
and radio and navigation equipment up to full airline standard. 
There are four seats, front and rear doors, a separate lockable lug- 
gage compartment, slotted flaps, glass-plastic spats, a steerable 
nosewheel and hydraulic disc brakes. The standard engine is the 
Lycoming 0360-A1A of 180 b.h.p., driving a 74in Dowty-Rotol 
McCauley variable-pitch propeller; but eventually a change will be 
made to the Rolls-Royce Continental GO300, of 175 b.h.p. Basic 
price of the Lycoming-powered machine is £4,750. 


M.117 

As its designation reveals, this is the 17th single-engined Beagle 
design, and it is the responsibility of the Beagle-Miles design 
office at Shoreham. It is visualized as a modern counterpart of 
the Messenger, and it has an airframe basically identical to that 
of the twin-engined M.218. Compared with that aircraft, however, 
the M.117 is only just over half as heavy, and it has exactly half 
the power with a single Rolls-Royce Continental O200A of 100 
b.h.p. A cantilever-low-wing monoplane, it is fully furnished and 
equipped with two or three seats, and full dual control is available 
with either spectacle wheels or control columns. All three units 
of the landing gear retract, the track being unusually wide (iIft 


Blissfully unaware of 
the clicking shutter, 
“Flight” artist Frank 
Munger is pictured 
hard at work on the 
drawing reproduced 
on the centre pages. 
Behind him is the 
B.206X prototype, 
which has now been 
rolled-out, flown, 
ted and brought up to 
display standard 


Beagle M.218 


8in) and the nose unit being steerable from the rudder pedals. 
The wings are fitted with slotted flaps, and all-round performance 
is outstanding, the cruising fuel consumption being about 22 m.p.g. 
The M.117 is scheduled to fly early next summer, and standard 
UK price will be “in the region of £2,000.” 


M.218 

Few aircraft have ever been so assured of an enthusiastic recep- 
tion as this light twin from the Beagle Miles design office. A 
glance at the artist’s impression shows how directly the M.218 will 
carry on where the Gemini left off; and Flight, which has used 
Geminis for many years past, is just one of many possible customers 
with more than academic interest. Under the direction of George 
Miles, technical director of the Beagle Group and chief engineer 
of Beagle Miles, it is emerging as a crisp and neat aeroplane with 
an excellent performance, good baggage capacity and seating for 
four with plenty of elbow room. Access is via a large door on 
each side, and the trailing edge at the root is only 2ft above the 
ground. Full dual control is provided, with spectacle wheels, 
basic features include a variable-incidence trimming tailplane, 
slotted flaps, and a wide-track retractable undercarriage with 4 
steerable nosewheel. The two Rolls-Royce Continental O200A 
engines drive Dowty-Rotol McCauley variable-pitch, feathering 
metal propellers. Good progress is being made at Shoreham with 
the prototype, and the first flight is likely to be before mid-1962 
The standard UK price will be in the region of £5,000. 
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LOCKHEED are proud to be associated 
with Britain’s latest executive aircraft, the 


BEAGLE 


MILES 206 


The retractable tricycle landing gear, hydraulic system, self- 
contained ‘power pack’ and flap actuator were designed by 
Lockheed to meet the special needs of this executive aircraft for 


world-wide use with the minimum of servicing 
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THE INDUSTRY 


High-performance Flexible Tubing 
ODERN turbine-engined aircraft have increasingly demanded 
flexible piping suitable for conveying fuel, lubricant, water, 
dicing fluids, etc, at temperatures considerably higher, and in 
cases considerably lower, than hitherto. Stainless-steel 
ted tubing has been used extensively on military and civil 
aircraft with satisfactory results, but the constantly advancing 
temperature and pressure requirements have accentuated the desir- 
ility of developing a high-grade heavy-duty product, and a design 
ification (DTD.RDI.3955) was raised in 1955 outlining the 
teristics of a flexible metallic tubing desirable for the strin- 
gat safety requirements for modern aircraft, and outlining a severe 
test schedule. 

At that time, no product approached the requirements outlined, 
and manufacturers have expended considerable time and money in 
@iorts to develop tubing that can satisfy them. Although the 

ification has been continually amended, until recently no 

uct has satisfied these test requirements entirely. This is due 
to both the new techniques required to manufacture flexible tube 
of really outstanding quality, and the complicated nature of the 
test rigs needed. Recently, however, the Power Flexible Tubing 
Co Ltd, of London N4, one of the most experienced firms in this 
field, have announced satisfactory completion of AID tests of a 
product which will be marketed under the name of Jetflex. So far, 
successful testing has been conducted on tubing of 0.5in nominal 
bore; other sizes are at present undergoing tests. 

Apart from the usual size, suction, elongation, proof-pressure and 
flame checks, the most novel test requirement involves an endurance 
vibration pressure impulse test, and the accompanying illustration 
shows one of the test rigs being employed. Complete assemblies 
of tubings and fittings are subjected simultaneously to pulsating 

ures, high vibration and high temperature. 

Internal pulsating pressure is applied at between 12 and 24 cycles 
per minute, and the full proving test is carried on for a total of a 
quarter of a million impulses. Each cycle commences at 10 per cent 
of design working pressure, a rise to full design pressure within 
20 per cent of the time cycle, maintaining full pressure for 10 per 
cent of the time cycle and then a return to 10 per cent pressure. 
When the design pressure is as high as 2,000Ib/sq in such a test 
requires careful control by equipment able to operate uninterrup- 
tedly for long periods. 

Vibration is applied in two stages: +0.050in at 3,000c/min; 
+0.010in at 10,000c/min, every assembly being subjected to 
125,000 pressure impulses at each stage. Assemblies are mounted 
for testing in a 90° bend at minimum design radius, and are reversed 
at each vibration stage. At the same time, an ambient temperature 


Test length of Jetflex tubing set up in heating chamber in readiness for 
vibration, pressure and high-temperature test 


of 400°C is maintained, and the flow of fluid (whilst under the 
impulse pressure test) is controlled to hold outlet temperature 
below 90°C. 

To produce a tubing capable of meeting all the requirements has 
involved extensive research and development, and the construction 
of a completely new tube-making plant. The tubing produced as an 
outcome is of the all-metal corrugated type made from titanium- 
stabilized stainless steel, corrosion resistant and weld-decay proof 
material having strength for operating under high and low tempera- 
ture and pressure conditions, yet retaining a remarkable degree of 
flexibility. Corrugations are annular in form and are shaped with a 
minimum of metal stretching. External armouring is provided by 
way of stainless-steel wire braiding in an improved form of weave 
devised for the dual purpose of ensuring constant strength greater 
than hitherto, and at the same time reducing elongation under 
pressure almost to the point of elimination. 

A new range of compact lightweight end-connections in stainless 
steel has been designed, and attachment to the tubing is by direct 
Argonarc welding. When cut to length, the tubing presents a con- 
tinuous surface to which connections may be most efficiently welded. 
Complete assemblies of tubing with fittings are metal throughout, 
no washers or seal being required. In many respects this tubing has 
qualities beyond the design maxima originally specified, and, 
although primarily produced for the aircraft industry, it will 
doubtless be of considerable interest to all industrial users. 


SPECIAL-PURPOSE LAND-ROVERS 


yg wpe of Land-Rovers for a variety of duties are a 

speciality of R. J. Searle Ltd, of Thames Street, Sunbury-on- 
Thames, Middx. The basic range of conversions consists of safari, 
caravan, and station and “‘semi-station” types of vehicle. The 12- 
Seat station wagon, selling at around £1,000, according to equip- 
ment, should make an excellent aircrew van; but apart from pro- 
ducing these four basic types, the company makes a point of its 
ability to design and equip any kind of Land-Rover conversion for 
special duties on airports or elsewhere, or carry out a conversion to 
the customer’s design. 

In all cases a choice of petrol or diesel power is available, and the 
company state that the higher cost of the latter-—£100—is counter- 
balanced by a fuel-cost saving of £5 per 1,000 miles and by an 
extension of some 50 per cent in engine life. 


IN BRIEF 


_Mr H.C. H. Mathews, ssc, AMIEE, has been appointed a technical 
director of Pantak Ltd, Vale Road, Windsor, Berks. 

Mr J. Large, winding wires divisional manager of British Insulated 
Callender’s Cables Ltd, is appointed general manager, winding wires 
division. 

Mr A. W. Edlin, acis, has been appointed a director of the Firestone 
7 & Rubber Co Lid. He has been company secretary since 

Mr T. J. R. Smith has been appointed executive director of Heller- 
mann Ltd, a subsidiary of the Bowthorpe Holdings group of companies. 
He was formerly sales manager. 

Mr E. B. Augood, Amiece, AMiIMeche, has been appointed works 
menaaee, Ultra Electronics Ltd. He was previously with the Morgan 
Crucible Group, his last position being that of managing director, 
Morgan Components Ltd, Stanmore, Middx. Ultra Electronics have 
also recently appointed a new projects officer, Mr Ronald G. Mammatt, 
previously with Cosmorcord Ltd. 

An electronically controlled contour-grinding machine has been 
installed at RAE Farnborough to produce templates used in the manu- 
facture of aerofoil sections for aircraft models employed in wind tunnel 
tests. The machine is tape-controlled by the Emicon system and the 
complete equipment supp ied by E.M.I. Electronics Ltd. The grinder is 
made by High Precision Equipment Ltd. 


Based on the Land-Rover long-wheelbase station wagon, this Searle 
conversion would be useful as a | 2-seat aircrew bus 


| 
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Treble-one Lightning: one of this famous squadron's new aircraft landing at Wattisham. On the fin is the squadron badge, three seaxes (notched 


swords) and two crossed swords ; through the roundel is a black lightning flash outlined in yellow 


SERVICE AVIATION 


Air Force, Naval and Army Flying News 


Javelins to Germany 
AVELIN FAW.5s are being moved from 


Scimitar, are doing a LABS manceuvre; 
there is also to be a buddy-pack refuelling 


“Flight” photograph 


IN BRIEF 


Air Cdre J. B. Wallace, ope, mp, cha, 
became Deputy Director-General of RAF 
Medical Services from last Monday, with 
the acting rank of air vice-marshal, in succes- 
sion to AVM G. A. M. Knight, cs, cae, 
QHS, MB, BS, DLO, who is retiring. Air Cdre 
Wallace has been Principal Medical Officer, 
Near East Air Force. 


Fighter Command to RAF Germany in demonstration, a Scimitar (of 800) receiving Gp Capt V. C. Otter, who is a former air- C 
what Air Ministry described last week as a ftom a Sea Vixen. craft apprentice, was recently appointed STSO w 
“limited reinforcement” of all-weather The squadron is commanded by Lt Cdr at Flying Training Command with the acting - 
fighter strength there. The aircraft will be | D. P. Norman, whose deputy leader (flying rank of air commodore. ye 
backed by ground support. No 3) is Lt Cdr J. A. D. Ford. The Scimi- V-bombers of RAF Bomber Command are fo 

tars are operating from Farnborough taking part in the USAF defence exercise he 
during the Show week, ten aircraft taking Sky Shield II, being held over North America yc 
Commemorating the Battle off during the display, including the flight- | 0n October 14. They will fly from UK bases. ie 
OR the first time, the Schneider Trophy refuelling Scimitar. When the latter’s 
—won outright for Britain by the demonstration has been concluded, the me. aay RAE poe ‘Warwicke, and 
RAF High Speed Flight’s successive other nine Scimitars come over in diamond- will be on public exhibition when the station E 
victories in 1927, 1929 and 1931—will be nine formation, then go intoa roll streaming is “at home” on Battle of Britain Saturday, th 
on display in the Battle of Britain 2ist red, white and blue smoke. After a wing- September 16. 8 
anniversary commemorative exhibitions over they go up into a loop and five of the No 68 Sqn is holding its 17th annual he 
being held in London next month. These Scimitars burst away, one going into a _ reunion at the Dorchester Hotel, London, to 
exhibitions (in the Air Ministry, Whitehall, display of individual aerobatics. This on Saturday, October 21. Reservations can th 
and outside on Richmond Terrace) will aircraft is being flown by Lt C. C. Giles. be obtained through Sqn Ldr J. M. A. w 
also include a Hurricane and two Spitfires; he four aircraft left from the nine Parker, Officers’ Mess, RAF Staff College, a 
a Hunter, Javelin and Jet Provost; and a alternate in aerobatics with the singleton, Bracknell, Berks. Cost, as last year, is D 
Bloodhound surface-to-air missile. There doing a roll in box; line astern changing Air Cdre C. G. Wigglesworth, cB, AFC, 
will be a representation of a Fighter Com- left into box; wing-over to port; tight Air Attaché in Ankara from 1945 to 1949, fl 
mand sector operations room as manned turn; a loop; and bomb-burst. died recently in hospital at the age of 67. di 
during the battle and amongst the engines Climax of the 800 Sqn display is a stream Closely associated with Coastal Command 
on show will be the Rolls-Royce Merlin landing by the solo aerobatic aircraft, the during his RAF career, he — 208 
and the original gas turbine designed by two four-man teams and the refuelling a bap war and was AOC Iceland b 
Sir Frank Whittle and first flown in the Scimitar (flown by Lt M. K. Johnson), “ 
Gloster E.28, a model of whieh is being which is to be arrested on the runway in a In its 41st annual report the RAF Benevo- 
exhibited. simulated deck landing. Other members ent Fund reveals that £527,979 was spent 
of the squadron team are Lts G. A. I. during 1960 on relieving distress oe A 
Johnston, T. N. F. Skead, P. E. H. Banfield Total of subscriptions and donations recei . b 
The Navy at Farnborough J. L. Carver, N. G. Gries-Rees and A. y during the period was £369,188. One contri Q 


LL those who remember the fine display 
by the red Sea Hawks of 800 Sqn at 
Farnborough in 1958 will be glad to know 
that this famous unit—the oldest in the 
Fleet Air Arm—is again performing at 
the SBAC Show, this time with Scimitars, 
on which its new generation of pilots have 
already shown their formation aerobatic 
abilities—at the Paris Show, and over Ports- 
mouth Navy Day at the August Bank 
Holiday weekend. 

At Farnborough, the squadron is putting 
on (as plans stand at present) an 114min 
aerobatic display out of a total ISmin 
Naval contribution. 800’s show is being 
supported by a fly-past of the air group from 
HMS Hermes—Scimitars, Sea Vixens and 
Gannets—coming in over Farnborough 
from the carrier in the Channel. Two of 


the ship’s aircraft, a Sea Vixen and a 


Goodenough. 


New Air Commodores 
WO air commodore postings announced 
by Air Ministry are of Gp Capt J. C. 
Taylor, who has gone to Cyprus as principal 
medical officer, Near East Air Force, and 
of Gp Capt L. H. Snelling, who from 
October 2 becomes AOC Record Office, 
Gloucester. Both officers assume air 
commodore rank in their new appoint- 
ments. Gp Capt Taylor was until recently 
on liaison duties with the MoA; he had 
previously been at the Institute of Aviation 
Medicine. Gp Capt Snelling, who holds the 
AFC, was a pre-war and wartime flying 
instructor at Brough. He has commanded 
No | Air Division of the Record Office 
since 1959. 


bution to the farthings appeal—l4s 
farthings—came from Aillfarthing Infants 
School, Wandsworth, London. 


The reunion of flying-boat personnel at 
Pembroke Dock on September 23 (this page, 
last week) will be held at the Royal Edinburgh 
Hotel in the afternoon and at the old RAF 
station in the evening. Tickets may be obtained 
from Mr W. R. Foster at “Tampines,” 
Rickmansworth Lane, Chalfont St : 
Bucks, until September 16; after that date, at 
the Castle Inn Hotel, Pembroke. 


A service of thanksgiving for the victory 
achieved in the Battle of Britain is being 
in Westminster Abbey on Sunday, September 
17, at 3 p.m. Applications for tickets should 
be sent in writing to the Air Ministry (S4&), 
Whitehall, London SWI, not later. 
September 1. First consideration will be 
iven to widows and bereaved parents 

ttle of Britain aircrew, and to retired RAF 
officers and Battle of Britain pilots. 


FI 
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sPORT AND BUSINESS 


N most forms of sport or pleasure, as in many people’s lives, 
there exists a bogy—something which, if you are wise, you don’t 
talk about too much (and if possible ignore) but which, unless 

conquered or exorcised, can have a very serious effect on one’s 
enjoyment or even participation in one’s favourite amusement. 
if you go sailing where the salt breezes blow, you will know that 
the bogy of all yachtsmen is seasickness. If you ride horses, it may 
be hay fever, or a sore skin in tender parts. If you garden, it is 
probably backache. These things have to be beaten or they will 
ou. 

2 same applies to flying. Here the is unquestionably the 
law. Do you realize, gentle reader, that if you take off on a fine 
summer’s afternoon from, say, Fair Oaks to Shoreham for a bathe, 
arrive there and fly back later without incident, you have broken the 
law unless (and here I quote) “immediately before your aircraft 
flew you examined the current reports and forecasts of the weather 
conditions on the proposed flight-path, being reports and forecasts 
which it was reasonably practical for you to obtain in order to 
determine whether instrument meteorological conditions prevailed 
or were likely to prevail during any part of the flight”? 

For failing to do this, you may be fined up to £200, and, let it be 
noted, it would not be enough to get a forecast at Shoreham, or 
even to "phone Fair Oaks for an “actual” there. You must also 
check the weather as far as reasonably practicable on the proposed 
flight-path, checking at, say, Tangmere, Gatwick, Redhill and 
Wisley. It would also be wise to telephone Uxbridge for an “‘appre- 
ciation” of the weather conditions for the next 24 hours. All this 
will probably take about 45 minutes and cost a few shillings in 
telephone calls, but you will be observing the law. 

Or suppose that if while on a flight from, say, Portsmouth to 
Coventry, having dutifully filed your flight plan and got all the 
weather reports (in about 60 minutes), you discover that owing to 
weather, or shortage of petrol, or even a wish for a cup of tea, 
you want to drop in at Panshanger on the way. If you unfortunately 
forget to ‘phone Coventry to placate the air traffic controller, and 
he reports you to the Ministry of Aviation, you will probably find 
yourself in court, charged with “having failed to satisfy yourself 
before the aircraft took off that a flight from Portsmouth to 
Coventry could safely be made.”” Maximum penalty, £200 again. 

Naturally, anyone in his senses would think this far-fetched. 
Even if ATC at Coventry did report you in such circumstances to 
the Ministry of Aviation, the Ministry would surely be content with 
a warning letter? Not so, I am afraid. It appears that the Ministry 
has no discretion in this matter. It must forward all cases direct 
to the Director of Public Prosecutions, who will assume, of course. 
that you must have committed a shocking crime, or the Ministry 
would not have sent the case to him. And so on .. . all very sad, 
and liable to have a somewhat disturbing effect on the mind of the 
private pilot. 

What can we do to exorcise this particular bogy of sporting 
flying? Ignore it if we can, and when we can’t, do what the yachtsman 
does with his seasickness, make a joke of it. 


This summer has seen a great increase in Continental air touring, 
but nothing to what is likely to come in the near future. The 


Private View 


BY P.P.O. 


pleasures and advantages of using an aeroplane to visit France, 
Holland, Belgium or Italy are so great that, once you have done it, to 
go by train or motor car will seem like going back into the dark 
ages. I have chosen these four countries in particular because they 
have all managed to develop a happy informality in their relations 
with private fliers. You come across evidence that Customs and 
regulations exist, but you are made to feel that you are not only 
welcome but needed; and if by chance you do happen to go to the 
wrong place, or offend against some regulation, it is treated as a 
simple mistake and not a heinous crime. 

In Germany I am not so happy. Rub the German official up the 
wrong way and he can turn quite nasty. In Spain, too, there is a 
feeling that underneath the exquisite manners there may be trouble 
brewing if you don’t know the right people. But what an oppor- 
tunity exists for someone to produce an air touring guide that will 
tell us all we want to know-—not only the regulations and details of 
the airfields, but the names of good hotels, where you can get the 
best bathing, or play golf if you wish, the beauty spots and places of 
interest which can be viewed from the air as well as from the ground. 

Earlier this year I went to see the chateaux on the Loire, staying 
at the ancient French town of Blois and renting a car for a week. 
A delightful holiday; but an air touring guide could have saved us a 
lot of time, and probably enabled us to see more and do more than 
we did. Such a guide could not really be compiled by studying only 
guide-books, but would depend on the reports which air tourists 
could send in of their personal experiences. Whether just now the 
possible circulation would justify the expense is another matter, 
but it would be of great and increasing value, so here’s hoping that 
someone will start compiling it now. 


Taking the opportunity at the recent Coventry meeting of discuss- 
ing this and that with our overseas friends, particularly those 
from France and America, I was struck by their surprise that we do 
not seem to produce in this country the numbers of new or experi- 
mental light aircraft that we see so plentifully at the RSA rally in 
France and read about in the American magazines. “Have you 
Englishmen lost your inventiveness and enterprise ?” is the unspoken 
question they seem to ask. “Or are you doing so well out of fat 
‘cost plus’ Government contracts that none of you is inclined to 
exert himself to help develop a new industry?” Naturally, they 
don’t mind very much if we are going to be content to import all 
our private aeroplanes, and let the Commonwealth and world 
markets go. Well, that is our own fault and nobody else’s. It is 
difficult to explain all our troubles, and in any case one doesn’t like 
to wash family dirty linen in public. But I wonder how the excitable 
and enthusiastic Gaul would react if he came up against some of 
our ARB or Ministry boys? This business of strangling small 
aviation enterprises at birth, discouraging everyone who shows 
enterprise and ingenuity, and doing nothing to help, is going to 
put the British light aeroplane industry miles behind its competitors, 
even when it does finally come to life. The present set-up and 
methods are such that costs and overheads are more than any small 
industry can stand. Personal encouragement or discouragement is 
a psychological matter, but one which can make all the difference 
between success and failure. 


Athlete Martin Hyman is to pilot the manpowered aircraft being developed 
by a Southampton University postgraduate group in an attempt to win 
the Kremer Prize. At Lasham, he has been receiving gliding tuition from 
resident instructor John Everitt 


During a recent German demonstration tour the Aermacchi-Lockheed 60 
was flown by Mr Claus Kuehl (left), manager of Deutsche Toxiflug, 
at Mannheim Airport. Mr Kuehl is here pictured with Macchi pilot Col 


Franco Fatigati (centre) and Mr Mano Ziegler 
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Perhaps, coming from Douglas, 
this | 30-seat Mach 3 airliner is 
not just another flight of super- 
sonic fancy (see news item 
below). It is one of a number 
of projects being considered 


AIR COMMERCE 


MACH 3 BY 1967 


HE FAA has outlined* an eight-year programme for develop- 
ment of a US Mach 3 transport with government assistance. 

Mr N. E. Halaby, Administrator of the FAA, says that the US 
Government programme calls for construction of the first airframe 
in January 1964 with initial flight-testing scheduled to begin in 
January 1967. Type-certification is expected exactly three years 
later. As at present visualized by the FAA, the Pentagon and the 
NASA, this supersonic airliner will have a gross weight of 400,000Ib, 
a range of 4,000 miles, a cruising speed of 2,000 mph at 65,000ft, 
and a capacity of 100 first-class or 150 tourist passengers. Total 
development cost is estimated at $500m with a unit cost of $15m. 

Mr Halaby has told the House Science and Astronautics Com- 
mittee that the US supersonic airliner may not be the first but that 
it must be the best; the FAA’s Administrator has considered and 
rejected rapid development projects based on the Mach 2 Hustler 
and Mach 3 B-70 now under development and scheduled for 
flight tests in December 1962. Mr Halaby has said that Convair’s 
proposed 45-passenger development of the B-58 would have to be 
highly subsidized in commercial service. 

No mention is made of airline sponsorship or any prospective 
airline customers for the supersonic airliner, and it seems that just 
as the Boeing 707 was developed from the KC-135, any SST for 
airline use will have to have the benefit of massive military backing 
before it goes into service. Halaby told the House Committee 
that Russia appears to be pursuing the development of a super- 
sonic airliner—a factor which doubtless has a powerful influence on 
US Government support for the supersonic transport. 

* Commercial Supersonic Transport Aircraft Report, Department of 
a NASA, FAA. 48 pages, copies from FAA, Washington 


AN SAA 707 INCIDENT 


OUTH AFRICAN AIRWAYS Boeing 707 ZS-CKE Durban 
had a near escape when it struck a low stone wall while taking 
off from Athens earlier this month. On landing at Embakasi, 
Nairobi, foliage and broken branches were found in the under- 
carriage, which passed through an olive tree in the last stages of its 
retraction. A piece was torn out of the ventral fin, the main wheel- 
bay on the port side was slightly buckled, the strut casing on the main 
port side undercarriage unit was buckled, a hole was made in the 
fuselage above the port undercarriage, at least one of the jet cowl- 
ings was dented, and the starboard wing trailing edge was pierced 
by broken branches. 

The pilot, Capt D. Nel, was not sure how badly his undercarriage 
was damaged and chose to put it to the test at Nairobi rather than 
burn off fuel and land back at Athens. The passengers were not 
told of the incident at the time but were informed just before land- 
ing that the aircraft had hit something. There were no injuries to 
the 134 people on board, of whom 122 were passengers. 

Capt Nel, interviewed by the Daily Nation, said: “I won’t go into 
technical details, but we reached a point on the runway where the 
engines should have been giving us a certain speed. They were not 
giving us that speed, and we ran out of runway. By that time we 
were committed. There was no possibility of stopping or we would 
have been wrecked. We had to carry on. My co-pilot, ‘Mac’ 
McFarlane, was flying the aircraft and I was calling the speeds and 
operating various controls. As soon as the weight was off the 
wheels I brought them up. We just cleared a stone wall with our 
undercarriage but the tail clipped it. We went through the top of a 
tree and were clear.” 

airport on Octo ast , and was y damaged; ano 
SAA 707 incident coumnell oh Zirich on January 31 when the 
nosewheel was damaged during an overshoot. 


BEA’S £2.5M RESERVATIONS SYSTEM 


A* recorded last week, a contract with Standard Telephones and 

Cables Ltd for a new electronic reservations system for BEA 
has been signed by the chief executive of the corporation, Mp 
Anthony Milward. This is to be the first part of an automatic 
seat-booking system which will eventually cost an estimated £4.5m, 
and which will be the biggest of its kind in Europe. It will alsobe 
one of the most modern and most fully-automated reservations 
systems employed by any airline. 

Few carriers outside the USA carry sufficient traffic to be abletp 
contemplate investing in such equipment. Mr Milward estimate 
that BEA will be carrying about 64m passengers a year by the end 
of 1964 (when the first stage of the new reservations system will be 
in full operation) “if we are allowed to expand as we have bees 
doing.” The new system, said Mr Milward, will do away with aff 
the drudgery and labour of filing and sorting record cards and 
control sheets, allowing BEA to get on with its real job of giving 
personal service to the customer. 

The first part of the system, to which the present contract 
will be in operation late in 1963. By the end of 1964, when the 
system will be in full operation, it will be dealing with some 3,000 
telephone callers, 280 counter callers and 500 telegraph messages 
per hour. During the peak booking months, this will mean the 
complete elimination of over half a million reservation cards 
100,000 flight control sheets and well over a million booking sheets 
which would otherwise have been made by hand. 


CHECK ON CHECKING CHECK PILOTS 


LTHOUGH the requirements for Air Operator’s Certificates 

were first disclosed under the Civil Aviation Licensing Act, 

1960, Section 1 (2) (a), all the relevant provisions and powers stem 
from the current Civil Aviation Act, 1949 (Sections 8 and 57). 

With slight modification, all the powers of the inspectors under 
the Director of Aviation Safety are the same as Ministry officials 
have possessed for many years under Article 69 of the Air Naviga- 
tion Order (formerly Article 61 of the 1954 Order and Article 59 
“oe 1949 order). The general powers under Article 69 are as 

‘ollows :— 

The Minister (or any authorized person) may enter, inspect and 
detain any aircraft, and may order the operator or aircraft com- 
mander not to fly, if it appears that any aircraft is likely to be flown 
(a) while it is unfit for flight; (b) while in breach of any Air Naviga- 
tion Regulations and a potential danger to any person or property; 
or (c) in breach of the requirements relating to Registration, 
Airworthiness, Minimum Crew and their Licences, Operation of 
Public Transport, Carriage of Munitions of War, Foreign Aircraft 
engaged for Hire or Reward, and Air Operator’s Certificates." 

Although the Director of Aviation Safety may issue an Air 
Operator’s Certificate “‘subject to such conditions as the Director 
thinks fit’ it is quite clear that these conditions could not give the 
inspectors (who are “authorized persons” in the sense of 
69) any greater powers than they already possess. Nor could such 
conditions come into conflict with other provisions of the Air 
Navigation Order and regulations made thereunder. So, 
example, the following rules are still applicable:— 

“A person shall not wilfully or negligently act in a manner likely to 
endanger an aircraft, or any person therein (Article 37).” 

“A person shall not wilfully or negligently cause or permit an aircraft 
to endanger any person or property (Article 38).” 

“Every person in an aircraft registered in'the'United Kingdom shall obey 
lawful commenter of, shat may give for 
ti urpose Of sécuri the safety of the aircraft a persons or 
carted Gavan, or the safety, 4 iency or regularity of air navigation 
(Article 41).” 

The provisions relating specifically to the authority of the com 
mander appear to be relatively new (August 15, 1960), and together 
all these rules form a background against which the powers of the 
flight operations i ‘ors must be examined. The general effect 
seems to be that before take-off one of the Minister’s inspectors 
has power to exercise his discretion to prevent a flight t 
place. Once aboard the aircraft, the discretion passes to the 
commander, subject in all cases to observance of the | 
code of Air Navigation regulations (which would include obedience 
to the order of an authorized person that the flight should not ts 
p ‘ 

Against this background, the Director of Aviation Safety has 
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BEA 1960-61 


OR the seventh consecutive year BEA made a profit in the 
F financial year 1960-61. Although the figure of £14m was 
£4m less than was recorded in the previous year, it is never- 
theless a highly satisfactory result in a year which was financially 
adverse for the airline industry generally. And no other British 
gationalized concern can claim—as BEA, for the first time, make 
a point of remarking this year*—a reasonable return on capital. 
The return is eight per cent before interest charges are deducted 
from the total profit of £2.8m. 

The reduced profit was not the consequence of an increase in 
cost level, which actually fell, despite the fact that 1960-61 bore the 
full brunt of BEA’s first major re-equipment (Comet 4Bs) for 
seven years. Cost per c.t.m. fell from 43.1d to 41.2d.—a level 
which is nevertheless still uncomfortably high. Utilization of both 
aircraft and aircrews went up, the former from 1,858hr per fixed- 
wing aircraft in the previous year to 1,990hr in the year under 
review. Utilization of the Comet 4B fleet, of which seven were in 
service during the year, was 2,026 revenue hours—a notable rate 
of work for a new aircraft of this class on short-medium stages. 
Viscount 806 and 802 utilization went up too, by 16 and 5 per cent 
respectively, to more than 2,500hr apiece. Viscount 701 utilization 
slipped a little, the consequence of redeployment on very short- 
haul seasonal domestic routes. 

Indeed, the pattern of BEA’s operations during the year was the 
replacement of Viscounts on international routes by Comets, and 
the replacement of DC-3 Pionairs (30 of the original 38 of which 
have now been sold) on domestic routes. Pilot utilization, a cause 
for some concern in the past (and still of concern) went up very 
slightly in the case of captains, by 0.3 per cent to 577hr, and by 
6.5 per cent to 589hr in the case of co-pilots. 

One of the two main reasons for the fall in profit was the fall in 
load factor, from 67.7 per cent in 1959-60 to 65.2 per cent in 1960-61. 
This is still a healthy level, teing nearly 24 percentage points above 
break-even load factor, and the increase in traffic load ton-miles— 
19 per cent above the figure for the previous year—is still above 
the world airline average. But the load factor fell because traffic 
did not come up to the budgeted expansion in capacity ton-miles, 


* BEA Annual Report and Accounts, H.M. Stationery Office, price 8s. 


CHECK PILOTS (continued from page 266) 
which specify the following powers for authorized persons:* 


_@ Access to premises, documents, tools or any other thing relating to 
aircraft operations. 

(ii) Flight yantions Inspectors to board and fly in aircraft and 
(subject to the discretion of the aircraft commander for safety purposes) 
he may also be and remain on the flight deck. 

(iii) Subject to the discretion of the aircraft commander for safety 
perpoeee, raining Inspectors may be on the flight deck during crew 
training flights. They may also enter and board such aircraft. 

_In view of the fact that the Air Navigation Order 1960 specifically 
gives authorized persons a right of access to places on the ground 
(¢.g., aerodromes and aircraft on the ground) it is extremely doubt- 
ful whether the Director of Aviation Safety really has power, 
merely by inserting conditions in a certificate, to give a right of 
access to inspectors for the purpose of being on board aircraft 
during flight. There is little doubt that the Minister could make 
regulations of this nature, as he has done for the training of inspec- 
tors who are authorized persons under the terms of Article 15(4). 
This would have to be done by Order in Council. Orders in Council 
are subject to scrutiny by Parliament and this would provide an 
opportunity for a public review of the powers, duties and purpose 
of flight operations inspectors. This has not been done. 

ere are many difficulties from an operator’s point of view in 
Permitting flight operations inspectors to be on board transport 
rcraft—e.g., loss of payload or a passenger seat: 

"A person shall not be in or on any part of an aircraft in flight 
which is not a part designed for the accommodation of persons...” 
(Article 35). There may, in fact, be no spare seats on the flight 
deck or in the passenger cabin. 

It cannot be the object of flight operations inspectors to en- 
courage breaches of Air Navigation regulations. Therefore an 
operator who finds it inexpedient to give space to a flight opera- 
tions inspector may one day wish to refuse him permission to 
board an aircraft. The above arguments suggest that there may be 
g00d grounds for such a refusal. 


- Brought into operation on March 30, 1961, by the Civil Aviation 
men ing) Act (Commencement) (No 3) Order 1961 (made February 21, 


“ Added by the Air Navigation (Amendment) Order 1960. 

; Article 3A(3) of the Air Navigation Order, 1960. 

fer According to “Notes for the Guidance & Information of Applicants 
an Air Operator's Certificate.” CA Form 1238, January 2, 1961. 


which were nearly 24 per cent higher than in the previous year. 
ocigaal load factor fell in about the same ratio as overall load 
actor. 

The other contributory cause to the reduced profit was hardly 
_— for concern: revenue rate fell from 45.7d per c.t.m. to 

There is no hint in the report of any likely overall (“across the 
board,” in the jargon) reduction in fares, as there was two years 
ago, but nevertheless the revenue rate continues to come down 
and with it, as a direct result, has gone up BEA’s traffic. It is a 
matter of speculation, and for nice judgment in the future, whether 
an across-the-board reduction, will, by making traffic keep pace 
with capacity, result in higher profits for BEA. 

It is encouraging, examining the coporation’s balance sheet, to 
find not an accumulated deficit, but a fattening of the item Revenue 
Reserves. The corporation is able to appropriate an accumulated 
profit of £2.4m and has done so by increasing the insurance reserve 
by £1m to £2.6m, and by increasing the development reserve by £1.2m 
to £2.2m. A sum of about £118,000 has been appropriated to cover 
the loss on the purchase of Alitalia shares, BEA having, by agree- 
ment with the Italian Government, disposed (“with real regret”) 
of its shareholding in the Italian airline. 

Once again, BEA’s annual report records the story of a successful 
and progressive airline. There is nothing, either in the results 
or the customary frank account of commerical policy, that provides 
cause for quibble, still less for serious criticism, except possibly 
the high cost level. But the one big difference between this report 
and all the previous ones is the sombre note struck at the end. 
BEA is very proud of its results, and of the high staff morale that 
has achieved these results. But it is very concerned about the 
future—not solely because the current year’s results are giving 
cause for serious concern (due to excess capacity coupled with a 
traffic recession BEA’s traditional profitability may prove elusive 
in the current year). BEA professes itself to be “in complete doubt” 
about the consequences of Air Transport Licensing Board decisions. 
The report has some strong things to say on this subject, typified 
by these remarks about the DH Trident :— 

“Beyond that date [summer 1965] we had previously foreseen a 

requirement for additional aircraft [12 Tridents], and we had hoped 
to be able to meet this requirement by ordering a developed version 
[Trident Series 2] with larger seating capacity and consequently 
lower seat-mile costs. But it is obvious that decisions of this kind 
cannot be made at the present time: far from knowing that we have 
a requirement for more developed Tridents in 1966 we cannot 
currently feel sure that the aircraft we already have on order will 
actually be required in the years ahead.” 
Footnote: Lord Douglas, writing in the B.E.A.*Magazine before last 
week's news conference (which will be reported next week) refers to 
“disappointing” summer results. Load factor in June was down by 
four points, and by six points in July. He says that BEA must be 
‘*particularly careful with expenditure” for the remainder of the financial 
year. A freeze on staff numbers has been applied. 


Members of Lufthansa recently visited Baginton to see Argosy production 
and to discuss Argosy loading and cargo handling. Seen here after a 
demonstration of the Rolamat loading system are (left to right): Mr L 
Leech (Armstrong Whitworth), Herr Reitz (a cargo handling expert from 
Lufthansa), Herr Simon (Lufthansa Project Manager), Herr Fiege 
(Lufthansa, Engineering), Mr M. C. Luckham (assistant sales manager, 
AWA), Herr Klumpt (Lufthansa) and Mr A. W. Cole (AWA) 


= 
— 
: 
4 
ry 
ea 
» <9 


268 


AIR COMMERCE... 


OPENING UP EUROPEAN FREIGHT 


VERALL reductions in freight rates of 40 and 50 per cent could 
lead to increases in traffic of 120 and 200 per cent respectively. 
The competitive radius of air freight could be extended by these 
reductions to cover almost the whole of industrial Europe. These 
are two of the main conclusions of a new study, entitled “Air Freight 
and Anglo-European Trade,” carried out for Hawker Siddeley 
Aviation by Dr Kenneth Sealy and P. C. L. Herdson of the London 
School of Economics, and which will be specially summarized by 
the authors in future issues of Flight. The study was made possible 
by a research grant from the London School of Economics, and the 
authors had the assistance of Mr A. H. Stratford and Mr J. F. R. 
Brown of the ATS Co Ltd, the market survey organization of the 
Hawker Siddeley Group. 

The study reveals that, with reduced indirect costs such as 
packing and insurance, air transport would be cheaper for the 
average British machinery consignment to Europe, even if air freight 
rates were up to 2} times greater than surface rates. Rate reduc- 
tions are recommended for consignments over 500kg and for longer 
hauls. The study examines relative distribution costs of British 
exports to Europe by air and by surface transport; over 5,000 
representative consignments have been studied and distribution 
time has also been assessed. 
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AMERICAN’S 727 ORDER 


te recent American Airlines order for 25 Boeing 727 shog. 

medium range jets will bring to 74 the total number of Boeing 
jets operated by this carrier. It seems incredible to find, on oop. 
sulting Messrs Gill and Bates’ classic study of US domestic airline 
competition, that less than 20 years ago—in May 1942—American 
entire route network was operated with a fleet of 74 
DC-3s. That the same number of Boeing jets should be require 
to cater for current traffic is both an indication of how traffic has 
grown and a further pointer to the fact that the US domestic 
market is so big that US manufacturers can embark on major ciyij 

rojects for that market without bothering themselves aboy 
international co-operation—a point brought forcibly home when 
de Havilland, over a year ago, was seeking co-operation with 
Boeing on the Trident. 

Already 117 Boeing 727s have been ordered since a firm go 
ahead was given to the project only last December. American's 
$131.5m order for 727s was placed after those of Eastern, United 
and Lufthansa—a change from American’s traditional role as a 
sponsor of new airliners, a sponsorship which resulted in the DC.3, 
the DC-7 and the Electra, and a dominant role in several other 
well-known types. American’s 727s will bring jet service to many 
cities which lack runways for the larger jets. Deliveries of Ameri. 
can’s 727s are scheduled for 1964-65; in addition to its 74 Boeing 
jets (727s, 720/720Bs and 707-123Bs) American will also be oper. 
ating 25 Convair 990s. 


CHANNEL AIR BRIDGE 


LTHOUGH Silver City pioneered short-haul vehicle ferry ser- 
vices and may have been more firmly connected in the public 
mind with such services, it is Channel Air Bridge who will be the 
first to break out from the beach-head and thrust deep into the 
Continent. The Air Transport Licensing Board, with its now custo- 
mary speed of decision, has granted Channel Air Bridge licences for 
routes to Basle and Geneva—the first award of European scheduled 
services the Board has so far made to an independent, and from 
that viewpoint something of an historical landmark. 

What sort of opposition are the Swiss Guard of the Bilateral 
likely to put up? Mr Douglas Whybrow, presenting his company’s 
case to the Board, mentioned that the Swiss seem to be very 
receptive to the proposed services, and are prepared to welcome 
them. It is thought unlikely, in fact, that there will be any difficulties 
over Swiss traffic rights—Switzerland’s liberality being in strong 
contrast with French restrictionism, which has !prevented Channel 
Air Bridge making use of its British licences to operate vehicle 
ferry services to Lyons and Strasbourg. Mr Whybrow spoke of 
the unco-operative attitude of the French, who seemed to hold 
that motorists could either go across France by road, spending 
money in French hotels and restaurants on the way, or make use 
of the car sleeper service of the French railways. 

The document produced in support of Channel Air Bridge’s 
case was a model of its kind, well illustrated with photographs and 
tables, and containing everything relevant to the case. Even BEA, 
the objectors (whose own standards of documentation and statis- 
tical information are of the highest order) welcomed the way in 
which the case had been presented. BEA’s objection to the proposal 
to carry eight supplementary passengers and cargo was that Channel 
Air Bridge might be less successful than hoped and would then 
want to carry a greater proportion of unaccompanied passengers. 
BEA felt that advertising should be restricted and—ironically 
enough—that some curb might be put on the advertising of cheap 
fares by Channel Air Bridge. Passenger fares will be about £30 


return and car rates vary from £7 to £26 10s. according to car 
length. Five medium or six small cars, plus motor-cycles and 23 
passengers, up to eight of whom would be supplementary, can be 
carried in the irs which will begin operating to Basle and 
Geneva next year—though probably not before April 1. 

Not only was Channel Air Bridge’s case well supported by 
documentary evidence, but the witnesses and their evidence were 
of a high calibre. The first witness was a member of the general 
public—the first time, incidentally, that a member of the public 
has appeared as a witness before the Board to testify from his own 
experience a need for a particular service. The witness, a solicitor, 
said that he preferred to have his own car when travelling abroad 
but wished to avoid the long drive across the Continent. He had 
tried the French railways’ car sleeper service on one occasion, and 
that had been enough for him. He thought that the type of service 
proposed would be warmly welcomed. The next witness was Mr 
Maurice A. Smith, Editor of The Autocar and Editor-in-Chief of 
Flight. Mr Smith gave evidence that foreign touring was increasing 
yearly; the majority of people had only 15 days’ holiday and pre- 
ferred not to drive on five of them. The present 50 m.p.h. weekend 
speed limit restricted their range by road and many would welcome 
a facility enabling them to travel farther afield. Mr Smith expressed 
surprise that other countries had not followed the British lead on 
cross-Channel ferries; this might have been due to lack of a suitable 
aircraft, and there could be some demand for the Carvair or 4 
similar type. It was therefore important that the Carvair should be 
given the chance to operate. Mr Smith said that he pers 
had always encountered difficulties in the shipping of freight to 
Switzerland. 

Mr L. Meier, director of Airnautic AG (Channel Air Bridge 
general freight agents in Switzerland), Mr H. Limer, a director of 
Duo-matic Machine Co, and Mr E. Adams of Burton Reproductions 
Ltd all gave evidence of the need for a direct freight service from 
the UK to Switzerland, 


While the first Carvair (left) continues flight testing prior to entering Channel Air Bridge service in November, three more DC-4s (right) are being 

converted by Aviation Traders at Stansted Airport, Essex. These aircraft, purchased from Resort Airlines of Oakland, California, were ferried across 

the Atlantic under British registrations and have now been stripped to receive the new Carvair nose and fin. Ten Carvairs have been ordered by 

Air Bridge, the first to be delivered in October and the second in December. Two further aircraft wil! be delivered to the airline in April and June 
1962. By August 16, the first Carvair had flown 67 hours. A note on CAB’s successful applications for new routes appears above 


CHANNEL AIR BRIDGE 
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QVERSEAS AVIATION (CI) IN TROUBLE 
EBTS which, according to Mr Ronald Myhill, chairman of 
Overseas Aviation, exceed £500,000 are owed by Overseas 
aviation (CI) Ltd to its creditors. As reported last week, two 
aeditors, British Petroleum and Rolls-Royce, have presented a 
petition for the winding-up of the company, BP having cut off the 
airline's fuel supplies on August 13. As this issue went to press 
Overseas Aviation (CI) was said to be going into voluntary liquida- 
tion. Among other creditors are BOAC, BEA and the independent’s 
insurers (C. T. Bowring & Co), as well as the Inland Revenue. 
Agrears in PAYE income tax were said by Mr Myhill to amount to 
£18,000-£20,000; he added that the company was about £7,000 

inarrears with its pension scheme. 

The debts to BOAC are mainly in respect of the hire-purchase 
payments for nine Argonauts acquired in 1959. Price of the first 
aircraft was £145,000, of the second and third about £80,000, of the 
fourth and fifth about £65,000, and of the remainder between 
£25,000 and £65,000. These prices include spares. The debts to 
Rolls-Royce are mainly for Merlin overhauls. Sums owed to BEA 
rdate to hire-purchase payments for four |Elizabethans, final 

price of which, with spares, was of the order of £250,000. 

Existence of the debts of Overseas Aviation (CI) was first made 
public on August 1 at an Air Transport Licensing Board hearing, 
but was not taken up by the newspapers until BP foreclosed on 
petrol supplies on August 13. It is Overseas Aviation (CI) and not 
Overseas Aviation Ltd which is in liquidation. The precise inter- 
rationship of the various companies is somewhat obscure, but it is 
known that it is Overseas Aviation Ltd which is the registered 
owner of the aircraft, ownership having been transferred from 
Overseas Aviation (CI) during the past few months, according to 
the British Register. The fleet consists of some 40 aircraft. Fifteen 
North Stars were purchased from TCA a few months ago for a 
total price, including spares, of less than £300,000. Eight of these 


aircraft have been delivered. Of the nine ex-BOAC Argonauts, 


It is reported that Lufthansa is evaluating the Max Holste MH.262 
Super Broussard for use on domestic routes. 


BOAC will open the first direct jet service from Britain to the Philip- 
ines on October 31; it will be operated twice-weekly by Comet 4s 
bring the London-Singapore- Tokyo route. 


United Air Lines are to re-purchase six of the 15 Viscounts returned 
to Vickers under the terms of United’s merger with Capital Airlines. 
The aircraft are still in the USA. 


East African Airways Corporation is reported to have ordered three 
Fokker Friendships, for delivery by the end of 1962. A repeat order for 
a further seven may eventually be placed. If the order is confirmed 
EAAC will be the twelfth Commonwealth airline to buy the Friendship. 


The United Kingdom has granted Canadian Pacific Air lines traffic 
rights in London, which have been sought by the Canadian carrier for 
some years. A trans-polar service from Vancouver will be inaugurated, 
via Calgary and Edmonton, in October with DC-8s flying twice weekly. 
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four are owned by the Danish company (no longer an Overseas 
associate) Flying Enterprise. In addition there are eight Vikings, 
one of which is owned by the Swiss company Universal Air Charter. 
Two of the original four Elizabethans are on the books, two having 
been disposed of to the Swiss operator Globe Air. 

Another Overseas associate is Europaflug, a German company 
registered in Hamburg, of which Mr Ronald Myhill and Mr 
Bernard Dromgoole are directors, with Mr Peter Heberer, a German 
national, managing director. This company has contracts for 
fiying by Overseas aircraft (mostly Vikings, but some Argonauts) 
and crews on behalf of the Berlin Senate and Technical University, 
and also for the Berliner Flugring, a consortium of Berlin travel 
agents which operates tours from Berlin to holiday resorts in 
Europe. Another associate, Aviameer of Antwerp, went into 
liquidation in the spring of 1960. Among the other companies in 
which Mr Ronald Myhill has interests are Jaguar Sales in Germany; 
Travel Credit; and Brandaris, the big insurance company of which 
Mr Myhill has the German agency. 

At one time last week Derby Aviation was prepared to operate 
Overseas’ Argonauts, with Overseas crews, to fly back to the UK 
about 5,000 stranded Overseas passengers, and to carry on the 
company’s work during the season. At the time of going to press 
no agreement had been reached with the crews, though a combined 
effort by independents and travel agents succeeded in getting most 
of the stranded passengers home. 

Mr Myhill is reported to have said that creditors might get one or 
two shillings in the pound, depending on how much Overseas 
Aviation (CT)’s stock of spares could be sold for. Mr Myhill has 
told The Financial Times that it is not possible for any of the 
creditors of Overseas Aviation (CI) to have any interest in the 
aircraft owned or being purchased by Overseas Aviation Ltd. 


Footnote: Mr Anthony Milward, chief executive of BEA, is reported 
to have said ¢ the events of the past week: “‘This has done civil aviation 
no good at all.” 


Interest in the Ministry of Aviation’s proposals for a new luxury 
hotel at Prestwick Airport has been shown by over a dozen concerns. 


An Overseas Aviation Viking suffered an undercarriage collapse 
during an emergency landing at Lyons on August 14. There were no 
injuries. 


According to Jnteravia, the Canadian operator Nordair will introduce 
Heralds on the Montreal - Kingston - Toronto - London- Sarnia- Windsor 
route in November. 


Captain D. W. Mitchell of Pan American has been fined"$300 by the 
FAA following his Boeing 707’s near-collision with a BEA§Viscount at 
Rome on August 11 last year. 


BOAC’s fleet of 19 Comet 4s has been examined following two in- 
cidents involving fracture of an undercarriage axle beam. No other 
fractures were discov: The fractures occurred to the starboard 
undercarriage front axle beams. 


International Aeradio Ltd and BEA are discussing with the Ministry 
of Aviation the possibility of taking over responsibility for the “High- 
lands and Islands” airports. According to the recent White Paper it is 
proposed that these MoA airports would be managed by “‘an agent.” 


The MoA has announced that by July next year all airlines operating 
over Britain above Flight Level 250 (25,000ft) will be required to carry 
secondary radar transponders. The requirement will be progressively 
extended to aircraft using the ATC system at all levels. A pilot secondary 
radar scheme is already in operation at Southern ATCC at London. 


ICAO is to share with the Indian Government in setting up a national 
aeronautical laboratory at Bangalore; with the Mexican 
in expanding the International Civil Aviation Training Centre at Mexico 
City; and with the governments of Morocco, Thailand and the United 
Arab Republic in setting up training centres in these countries. 


Recent difficulties between BUA and BEA over leasing of land at 
Gatwick for maintenance-base construction have now been resolved 
by the MoA, from whom BEA leases land on which they intend to build 
a maintenance base. The Ministry has now offered BEA an entirely new 
site which will meet their requirements, and part of the present site will 
provide the additional space needed by BUA. 


The Cunard Eagle Viking disaster at Stavanger on August 9, recorded 

last week and elsewhere in this issue, is believed to have occurred while 

the aircraft was following the ILS procedure. This map shows the position 
of the crash in relation to the ILS pattern 
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Lined up near Overseas Aviation’s base at London Gatwick are seven of the independent’s fleet of DC-4M Argonauts (nine) and ex-TCA North 
Stars (of which eight out of 15 have been delivered). A postscript to the demise of Overseas appears on page 269; a leading article is on page 243 


ATLB PUBLIC MEETING 21 (Concluded) 


EIGHTEEN days and eighty hours of the Air ——— Licensing Board’s 
time (and also that of senior BEA, British United, Cunard Eagle and other 
applicants’ officials) was spent on the big European and domestic routes 
case that has now ended. We estimate that nearly one million words were 
spoken. Here we summarize the final speeches concerning the international 
routes, and the hearings concerning the domestic routes. Judging from 
past experience of the Board’s remarkable speed of decision, it is likely 
that decisions will be announced at the end of September or early October. 


FTER summarizing the case for BEA’s applications for new 
A routes (to Marseilles, Malaga, Genoa and Madeira), Mr Henry 
Marking of BEA summed up BEA’s objections to the indepen- 
dents’ international applications. It was not enough for an applicant 
to say “I have applied, I am fit to operate this service.”” The —_ 
cant must show the need for the service, and he must show that there 
would be no wasteful duplication; if diversion of traffic from an 
existing service was to occur, the applicant must satisfy the Board 
that there would be compensating advantages. — 

Mr Marking went on to say that an objector must show the 
reverse; he must show that there was no need for the proposed ser- 
vice, that there would be wasteful duplication and material diver- 
sion. And he must show that his financial commitments and 
commercial agreements would be prejudiced. Not once throughout 
the hearings had Mr Marking heard evidence of the need for the 

roposed services. He had also been waiting for some evidence of 

EA's shortcomings, but he had not heard it. On the contrary, he 
had heard complimentary remarks and admiration for BEA's 
services. Only in the cases of the Dublin and Naples routes had it 
been suggested that there was any imadequacy, and this was 
accounted for in the case of Naples by delays in the delivery of the 
Vanguard; in the case of Dublin the special circumstances why 
BEA was not taking up its share had been explained. 

He had heard no evidence from any applicant that he could pro- 
vide a better service. Mr Gardiner’s suggestion for BUA that the 
fact that the BAC One-Eleven, being smaller than the Trident, was 
an advantage, was an argument that was “certainly scraping the 
bottom of the barrel.” Of course the One-Eleven was at present 
just lines on a piece of paper, whereas the Trident was due to be 
wheeled out of the hangar. On the question of wasteful duplication 
and material diversion he reterred the Board to Mr Wheatcroft’'s 
remarks about the increased cost level caused by duplication. The 
diversion from BEA in the year 1965-66 would be a total of £7.1m, 
broken down as follows: British United, £3.1m; Cunard Eagle, 
£2.1m; Silver City, £0.5m; and East Anglian, £0.1m. 


BEA Defines Material Diversion 


Mr Marking was asked by the Chairtnan to define wasteful dupli- 
cation and material diversion. Wasteful duplication occurred, said 
Mr Marking, where extra capacity was put on without a significant 
amount of extra traffic being generated. Material diversion was an 
indefinite phrase which had caused trouble for many years. He had 
once asked the late Lord Terrington, chairman of the ATAC, to 
define it. “You are trying to put salt on my tail, Mr Marking,” 
Lord Terrington had said, “and I am not going to be caught”—and 
he never was caught. If an applicant took not only all the growth 
but also some of the existing traffic, that was material diversion. 

Mr Marking then turned to the question of bilateral agreements. 
In his view it was naive in the extreme for Mr Gardiner and Mr 
Ashton Hill to suggest that these agreements were not a matter for 
consideration by the Board. They lay at the very root of inter- 
national air transport. Either the independents did not understand 
them, or did not want to understand them, or possibly both. 
Bilaterals could be an expression of international prestige, and when 
one tried to monkey about with national prestige one found oneself 
confronted with quite extraordinarily difficult problems. In suggest- 
ing that the private airlines could stroll along to foreign govern- 
ments and in an afternoon get more available traffic rights by 
appealing, over a cup of tea, to their better nature, the independents 
betrayed they were living in an Alice in Wonderland world. 

BEA were not trying to frighten anybody with a bogy; their case 
was that bilaterals allowed in effect a 50-50 split. Mr Gardiner 
might argue that this was an incorrect interpretation of a Bermuda 
agreement but 50-50 was the way foreign states interpreted it in 


ractice and there was no justification for hurling abuse at the 
Ministry for inept negotiation of bilaterals. They had done well, 
and thanks to their work, followed by the mitigation of bilateral 
agreements which BEA pooling agreements had achieved, BEA was 
now dominant in —y Any capacity put on by the independents 
would be taken from BEA’s share. The Board must make realistic 
decisions which it believed could be put into effect, otherwise 
licences would be no more than meaningless pieces of paper. As 
for Mr Gardiner's suggestion that BEA might bribe foreign open- 
tors to thwart the policy of Her Majesty’s Government, this was as 
ludicrous as it was 

Mr Marking asked, if the Board accepted material diversicn as 
permissible, what compensating advantages there would be. The only 
Serious advantage put forward had been that the public would have 
a choice of British carriers. This inevitably led to the question of 
competition—a word that seemed to generate emotion rather than 
economic reasoning. As he had said before, the theoretical concept 
of competition could not be transferred to a situation which the 
independents choose to call competitive but which in fact bore no 
resemblance to perfect competition. 


Easy Independent Pickings 

In the short-haul business profit could easily and quickly be 
turned into loss, and BEA believed that the applications would tum 
BEA's profit into a loss and seriously damage the economics of 
Britain’s most successful nationally owned undertaking. Instead of 
using the new Act sensibly in a reasoned and disciplined effort to 
further the nation’s aviation, the major applicants had seen it asa 
heaven-sent opportunity to run riot over every route where they 
believed there would be easy pickings. BEA believed that by reject- 
ing the applications the Board would be fulfilling its duty under the 

ct. 


Mr Gardiner then summed up the case for British United's 
applications. He began with what he considered to be the two 
— important points. First, licences should be granted to inde 
pendents to an extent that would enable both the corporations and 
the independents to continue in existence, and if possible to expand. 
The Board’s task was essentially one of degree and of judgment and 
of commonsense. Second, if the Board did an injustice to anybody 
it was certain that it would not do an injustice to the corporation 
though it might do an injustice to the independents. It was 10 
exaggeration to say that the very existence, let alone the expansion. 
of the independents depended on these applications. The “extreme 
moderation” of the applications ensured continuation of the cor 
poration and of its expansion. BUA had restricted their applice- 
tions to what they had really needed rather than applying for twice 
as much in the hope of getting half of what they had asked for. 
What BUA had said was: “We can’t on the one hand continue to 
exist at all unless we can operate some scheduled services; and we 
can’t, looking to the future, operate scheduled services without 
jets. 

Those were by far the two most important points. Mr Gardiner 
then dealt with “three large red herrings.” The first was the ques 
tion of cross-subsidizing unremunerative internal services. Among 
his reasons why this was a_red herring Mr Gardiner quoted Mr 
Wheatcroft of BEA to the effect that cross-subsidization of unprofit- 
able routes was a commercially dangerous practice. 

The second red herring was bilateral agreements. He submitted 
that the Board would be acting wrongly if it took them into accoutl 
at all to refuse a licence. He had not objected to evidence @ 
bilaterals because an objection might cause the Board to think 
had something to hide; it was usually simpler in the long nn @ 
have it out. Secondly, the Act provided for the Minister and & 
Board to consult on this matter, and it might be desirable thet 
fore that the Board should hear evidence. But bilateral agreemenll 
were not among the matters the Board had to consider (Section ® 
and it was clear from sub-section (3) that the question was r 
to the Minister, subject to a provision that the Minister and & 
mi — together. pal 

ere followed a most significant exchange between the 
and Mr Gardiner. Mr Harvey asked: “What do you say 
Minister and the Board are to consult together about?” 
Gardiner replied: “Relations with other countries or territonts 
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sflecting the exercise of the Board’s functions. That may well in- 
dude things like inter-governmental agreements, ling agreements 
and so on’ —but it was for the Minister, and the Minister alone, to 
decide whether a licence should not be granted on the grounds that 
it would be inexpedient because of inter-governmental agreements. 
Mr Harvey: “Supposing the Minister advised the Board, ‘I do not 
think it is impossible but it might make a lot of difficulties, you 
know. if 2nother operator came in.’ Was the Board not to pay 
attention to that?” Mr Gardiner submitted: “Certainly not.” It 
was, he said, quite clear that inter-governmental agreements were 
deliberately excluded from the matters that the Board had to con- 
sider in sub-section (2). Mr Harvey: “I do not quite see why the 
Board should consult with the Minister if it is not to pay any atten- 
tion to what he says, unless he says ‘I direct you to refuse.’ "’ Mr 
Gardiner replied that this was constru the Act as meaning that 
it was the Minister who was to advise the Board. He ventured to 
think that the opposite was the intention. The words “consult to- 
gether” were quite neutral; the draughtsman of the Act may well 
have had in mind that the Board might form a view on inter- 
sovernmental agreements and that they might tell the Minister of 
their view. But the Minister was the only person who had the — 
to decide that a licence should be refused on these grounds. Mr 
“Supposing the Board receives information from the 
Minister, you say the Board is not to pay any attention to it even 
ys a sort of halancing factor?” “Certainly not,” replied Mr 
Gardiner. “because it is the Minister’s responsibility to decide.” 


Harvey : 


Consulting With The Minister 


Mr Harvey: “Supposing the Board found other considerations 
to be very nicely balanced. Then they consult with the Minister and 
the Minister were to say, “Well, you know, if you grant a licence 
it will make a lot of difficulties for me,’ would not the Board say 
that tips the balance against the application?” Mr Gardiner: 
“No"—the question of inter-governmental agreements was not 
among the matters to be considered by the Board as set out in sub- 
section (2). Did this not, asked Mr Harvey, deprive Section 2(3) 
of meaning? Mr Gardiner: “It was no good the Minister saying, 
‘| don’t want to decide this,’ because the answer should be ‘you 
had better redraft the section.’ The Board’s answer to the Minister 
would be: “We shall be happy to supply any evidence put before 
us and we shall be happy to consult about it and about the question 
whether licences should be refused on these grounds.’ ” 

Mr Bagnall asked whether, as a result of consulting with the 
Minister, the Board might conclude that there would be material 
diversion. Mr Gardiner replied: “That might be a relevant con- 
sideration.” Mr James referred to Regulation 10(10) which laid 
down that the Board should give reasons for its decision, though it 
should not disclose information received from the Minister in the 
course of consultation about inter-governmental agreements. This 
suggested, thought Mr Harvey, that the information received from 
the Minister might be the reason for their decision. Mr Gardiner 
thought this was wrong—the regulation could not control the Act. 
lf the Board refused a licence on the grounds that it would conflict 
with relations with other countries, withholding information received 
from the Minister, this would be a void decision in law—because 
on the true construction of Section 2(2) of the Act that was not a 
matter the Board was entitled to take into account. It could never 
have been intended that the Board might take a different view 


fom the Minister. The Chairman intervened to end_ these 
exchanges. 

If licences were granted. continued Mr Gardiner, no ible 
harm could be done to BEA. One of three things would happen. 


Either foreign governments would say ‘not at any price,” and the 
independent would not be able to operate. Or they would say “yes 
certainly’—which is what they had usually said so far. Or they 
would say “only if BEA agrees to reduce its present capacity by 
an equal amount.” If they said that, negotiations would no doubt 
take place between the independent and f the corporation’s 
attitude was still “tour chairman will not see your chairman,” then 
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the Minister would say one of three things to BEA: (1) You will 
have to give up a share; (2) The Act was a mistake and I will not 
allow you to give up a share; (3) We will all go together to the 
foreign government and take a very much tougher line than we have 
in the past. In no event, said Mr Gardiner, could the granting of 
a licence harm BEA. : 

The third large red herring, Mr Gardiner submitted, was pooling. 
A pooling agreement was rot a “commercial agreement” within the 
meaning of the Act, and anyway pooling agreements were not 
admissible as they had not been produced in evidence. Mr Gardiner 
recalled Mr Collingwood’s agreement with his suggestion that 
bilaterals did not force pooling on anybody, and Mr Wheatcroft’s 
evidence that he still thought, as he had written in his book, that 
the case for pooling was not proved. ; 

During the first few days of the case a great deal had been said 
about pooling, then quite suddenly the whole question disappeared. 
One could well understand the temptation to two partners to Say, 
“We must not disclose this agreement because that would never 
do . . . the great thing is to keep everybody else out.” If pooling 
agreements were relevant, and if they had been put in—which they 
had not been because they were secret—then the Board ought to 
advise the Minister, from the little it had heard of these agreements, 
whether they were in the interests of British civil aviation. 

Mr Gardiner stressed the value of competition, which gave the 
public a choice of airline, a choice of aircraft and a choice of 
services. And BUA would have a much louder voice in IATA; 
BEA had made abcut £2m profit in the last two years, but while its 
costs were falling end while Mr Milward was in favour of gradu- 
ally reducing fares, it was at the moment supporting a proposal to 
increase fares all round in Europe. 

Perhaps the unhappiest piece of evidence of any that had been 
given was that by Mr Milward when he, Mr Gardiner, had asked: 
“As far as Paris is concerned, it is virtually a monopoly?” Mr 
Milward: “Yes, I think that is so." Mr Gardiner: “And whether 
the service is good or bad, as it is a money there is nothing the 
public can do about it?” Mr Milward: “They can go by other 
means, by surface travel.” BEA’s attitude was: “We have our 
pooling agreement with Air France and we don’t care whether 
anybody goes by BEA or Air France. If or can’t get on the 
plane they can go by train or boat.”’ That, in his submission, was 
not the right attitude for an airline to adopt. 


The Domestic Applications 


Then began the second phase of Meeting 21: the hearing of 
applications for domestic services. A letter from the Northern 
Ireland advisory committee so the application of CEA to 
operate a service to Belfast. It commented that the general simi- 
larity of fares in the applications suggested some agreement between 
the operators and eapressed the hope that competition would bring 
fares down. A letter from the Isle of Man Airport Board was also 
read out. It stated the opinion that any reduction of BEA traffic 
would handicap their development of the Irish Sea routes and 
expressed — to the granting of licences to CEA, though it 
= not object to the operation of IT flights to the Island by 


Mr Ashton Hill was then invited to go ahead with his presenta- 
tion of the CEA applications numbers A.1120 (Gatwick - Live | - 
Isle of Man - Belfast), A.1045 (Gatwick - Liverpool - Isle of Man) 
and A.1121 (Gatwick - Liverpool). CEA intended to use Viscounts 
on all the routes from 1962. Certain jet types yet to be delivered 
had also been included; if the Board shared the fears expressed 
by Mr Wheatcroft_about the danger of uneconomic jet competition 
they might limit CEA to the use of Viscounts initially. The ques- 
tions to be considered by the Board differed from those affecting 
international routes and the cheerful comments of Mr Collingwood 
on the subject of bilateral agreements would be missed. 

Mr Ashton Hill introduced as a Statistical document an analysis 
of passenger traffic in the United Kingdom in 1960, issued by 
Bristol Aircraft Limited, who had agreed to CEA using it to support 


Now working up to their target utilization of more than 4,000hr a year, Riddle Airlines’ Argosies fly every day, seven days a week, on “‘Logair”’ oper- 
ations for the USAF Logistics Command. This picture was taken at Tinker AFB, Oklahoma, showing the double-ended loading in action. Out goes one 
load of parts to reduce USAF stocks and pipeline time, in goes a load destined for another USAF base 
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their contention that an enormous traffic potential for air services 
existed. He suggested that there was general agreement on the 
desirability of licensing a second air operator on domestic routes 
and quoted the opinion expressed by Mr Wheatcroft on the fifth 
day of the hearing to this effect. He submitted that a second 
operator would be desirable on these routes in view of the fact that 
there were no bilateral agreements to be considered and of the 
beneficial effects of competition in stimulating traffic and promoting 
efficient operation. Restriction to one operator alone was justifiable 
only on routes where the traffic was very thin. : 

Air traffic in the United Kingdom was very backward; according 
to an article in Flight for April 8, 1960, it was only one quarter per 
cent of the nation’s passenger traffic. Mr Ashton Hill submitted 
that the Board wa% not required to consider the possibility of 
material diversion, but only whether the route was capable 
supporting two operators. e Chairman asked whether Mr Ashton 
Hill meant that the Act differed in_ this or with regard to 
foreign and domestic operations. Mr Ashton Hill suggested that the 
Act was deliberately inexplicit so that the Board might be able to 
formulate policy and permit diversion of traffic if they thought that 
desirable competition would result on routes with high traffic poten- 
tial. He cited BEA’s own statistics and the annual report for the 
year 1959-60 in support of his contention that domestic traffic was 
increasing 1apidly, and referred particularly to charts introduced by 
BEA earlier in the hearing to illustrate the enormous expansion for 
which, he said, BEA claimed that they were catering. i 

Mr Marking questioned Mr Ashton Hill about the Bristol survey, 
suggesting that this had been co mag primarily to sell aeroplanes, 
and asked why no Bristol spokesman had been called as a witness. 
Mr Ashton Hill thought that this was because Bristols did not want 
to associate themselves with one particular operator and risk offend- 
ing others. After further probing by Mr Marking into the credibility 
and accuracy of the figures in the Bristol survey a member of the 
Board suggested that the margin of error which obviously existed 
might be more important than the figures. 


The Objections To CEA’s Applications 

Mr Oswald cross-examined on behalf of the British Transport 
Commission. Mr Nance, for Starways, next cross-examined Mr 
Ashton Hill; Starways were objecting to the Liverpool - London 
sector of CEA's proposed services. Asked whether there was any 
demand that Starways could not meet, Mr Ashton Hill said he 
thought that competition would be beneficial to the development 
of the route, 

= ‘Marking proceeded with a statement of BEA’s case in general 
objection. 

Mr Marking’s statement consisted mainly of references to the 
evidence which Mr Milward had given in support of BEA’s general 
objections at the opening of the Meeting, before the international 
applications were heard. He referred to the profitability of BEA’s 
operations over the last seven years, stressing the fact that the 
profits from the more remunerative routes helped to maintain other 
desirable but uneconomic routes. He said that the Board must con- 
sider this factor even if they did not approve of cross-subsidization, 
and referred to Mr Milward’s statement that the loss of profits from 
good routes might make it necessary for BEA to withdraw from the 
| oem routes or ask for a subsidy to support them in 
uture, 

BEA had built up their services by all the year round operation 
on many routes and there had been a sudden upsurge of traffic in 
1960. ‘Three million pounds had been spent between 1947 and 1958 
on the development of the domestic trunk routes which had shown 
a profit in 1959 and 1960. Mr Marking recalled that Mr Milward 
had suggested that it would be stupid, at this stage, to deprive BEA 
of the fruits of their past investment of effort and money. Mr 
Marking considered the possibility of wasteful duplication of BEA’s 
services to be very important and, with reference to Mr Ashton 
Hill’s opening remarks on material diversion, said it was quite clear 
that the Board should give particular consideration to this. Finally, 
Mr Marking commented that Mr Ashton Hill, when quoting Mr 
Wheatcroft on the desirability of licensing a second operator on 
domestic routes, had failed to quote the rest of the opinion which 
made it clear that this was not considered desirable until such 
a the traffic would be sufficient to support two operators in 
parallel. 

The Board asked Mr Oswald to speak to the general objection by 
the British Transport Commission. The rd then heard the evi- 
dence of the representative of the Liverpool City Council, Mr 
Holmes, who said that he had the full authority of the Liverpool 
City Council to speak in support of the CEA applications. Mr 
Holmes was cross-examined by Mr Marking and by Mr Oswald. 
Mr Nance, of Starways, also questioned Mr Holmes about the 
adequacy of the existing air service and suggested that his com- 

ny’s application for increased frequency on the Liverpool - 

ondon service, would, if granted, Ene a satisfactory solution. 
Mr Holmes agreed that Starways could probably satisfy the demand, 
but without the incentive towards ciency which competition 
would provide. Mr Holmes called as his witness Mr Andrews. 
manager of Liverpool Airport. He believed that Starways had 
carried 26,000 passengers between London and Live | in 1960; 
in the year ended June 8, 1961, they had carried 39,600, an indica- 
tion of the startl growth of traffic on this route. Similarly, 
— to a lesser degree, the Liverpool - Belfast service failed to 
satisfy the demand; the service was inadequate and did not operate 
he Board proc wit! ring of Cunard Eagle’s three 
applications were being dealt with as a group. Mr Ashton 
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Hill introduced Cunard Eagle document CEA.17 and quoted from 
it statistics for trafhc on the three routes. Mr Marking began his 
cross-examination by suggesting that BEA might modify ther 
objection to application A.112C (Gatwick - Liverpool - Isic of Man - 

Belfast) if they were assured that there would be no fare underoy 
and the intermediate stops were mandatory—would CEA accept the 
latter condition? Mr Ashton Hill said that CEA wanted the stops 
to_be optional while they were building up their services. 

The first BEA evidence in objection was given by Mr Gilben, 
who explained the statistical documents which had been put in by 
BEA. BEA’s next witness was Mr Grumbridge, who agreed with 
Mr Marking that the introduction of low fare rates would p 
be the last step that BEA would be able to take to generate a 
amount of extra traffic. Mr. Grumbridge gave details of the ae 
capacity London - Belfast in the summer and winter seasons of the 
current year—S5 per cent more than last year in the summer and 
80 per cent more in the winter—and confirmed that the capacity 
offered was related to the fares proposed. 

Capacity had been increased 20, 12 and 37 per cent in the pre 
vious three years and high load factors had been maintained, the 
traffic increases keeping pace with the increased capacity. BEA 
expected traffic increases of 35, 27, 20, 18 and 18 per cent in the 
years 1961-2 to 1965-6. If the traffic increases were up to expecta 
tions BEA would be able to handle all the traffic; there was no 
existing or potential need or demand for the proposed CEA service, 
The service provided by BEA was adequate and tariffs had been 
developed by a progressive differential fares policy designed to 
encourage traffic at off-peak times. The rate per mile London- 
Belfast averaged 4.4d for all classes compared with an average for 
all European airlines of 6.95d, 5.1d on US domestic routes, and 
4.5d on Australian domestic services. The BEA London - Belfast 
rate was therefore the lowest offered anywhere in the world. 

in re-examination Mr Marking asked whether the capacity in 
creases planned by BEA would cover any existing inadequacy; Mr 
Grumbridge confirmed that —{ would. He also agreed, with 
reference to the Northern Ireland Advisory Committee's support of 
CEA and their suggestion that competition might lead to lower 
fares, that the evidence he had given suggested that a_ second 
operator would increase costs and lead to fares being raised. 

Mr Grumbridge then made way for Mr Gilbert, whom Mr 
Ashton Hill wished to cross-examine about the statistics he had 
compiled for BEA. This cross-examination followed very closely 
the lines of Mr Ashton Hill's earlier efforts to upset BEA’s figures 
produced in connection with Continental applications. The next 
Stage was the presentation of the evidence for the objection by the 
British Transport Commission. 

The evidence in objection. by Starways was next presented, ‘he 
witness being Mr Wilson. Examined by Mr Johnson, commercial 
manager of Starways, Mr Wilson outlined the history of the com- 

ny’s Liverpool - London service. This had been started in 19% 
(after BEA had been unsuccessfully approached by Liverpool 
interests) and had operated with low load factors and no profits 
until 1958. Starways eye | and development of the route, 
on which they had offered steadily increasing capacity, had then 
begun to produce profits. Starways were awaiting a decision on an 
application they had made to the Board for unrestricted frequency 
on this service and could meet any foreseeable demands. The 
Viscount at present used on the route was under-utilized and could 
cover three times the flying hours represented by the i 
frequency. The licence at present covered 20 unit flights per week 
but Starways could easily provide the capacity of 250 seats per day 
Suggested by Mr Andrews and could, in fact, cover 290. If Star- 
ways were granted the increased frequencies for which they had 
— they would implement them at once. 

r Ashton Hill cross-examined for CEA, followed by Mr 
Barron of Silver City, who said that their objection was co 
with the Isle of Man - Belfast sectors. 


Starways Present Their Case 


. Mr Wilson next presented the case for Starways’ own ai 
tions, numbers A.1118 and A.1117, for services Chester - Isie of Man 
and Chester - Belfast. These two applications were similar, he said, 
except that the Isle of Man service would cater principally for 
holiday traffic while the Belfast traffic would be both holiday and 
business. Starways popes to rely on the evidence which had 
been given in respect of Hawarden (Chester) in the Dublin applica- 
tion heard earlier, 

The four remaining applications from Cunard Eagle Airways were 
then heard. These were A.1048 (London - Edinburgh), A.1049 
{London Kontron). A.1050 (London - Manchester) and A.1047 
London - Birmingham). Mr Ashton Hill submitted CEA’s tables 
of actual traffic and estimates for the four routes and dealt 
them one by one. Mr Marking began his cross-examination by e- 
quiring whether CEA were calling other witnesses, and asking what 
evidence of need had been produced; only on the London- 
Manchester route had there been a suggestion that the service t0 
the public might be improved—no other advantages had been men- 
tioned. Mr Marking asked why CEA should be granted the routes. 
Mr Ashton Hill suggested that competition and improved timings 
would both be beneficial to the public. Mr Marking asked in what 
way, with soy reference to these routes, competition could be 
beneficial. Mr Ashton Hill suggested that BEA might have dis 
satisfied customers, improved cabin services might be offered 
there would be wider timings and an alternative operator in the 
event of a BEA breakdown. Asked what timin CEA proposed 
Mr Ashton Hill said that these would depend on BEA timings and, 
when pressed to be more s ic, gave no further details. 

Mr Oswald then cross-examined on behalf of the British Tran 
gene Commission, the Scottish Omnibus Co., and West Scottish 

otor Transport. 

The first objection to be presented was BEA’s and their only 
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witness was Mr_Grumbridge. He presented, in detail, figures for 
ity and traffic increases on each route. 2 a 

Mr Marking asked Mr Grumbridge to state the financial position 
of the four routes. In 1960-61 the London - Edinburgh route made 
a profit of £35,000 and this had been the second profitable year. 
The accumulated net loss stood at £673,000, On the London - 
Glasgow route the profit had been £95,000. This had been the third 

fitable year but the accumulated net loss on the route was 

310,000. The Manchester route had made a profit of £7,000 and 
1960-61 had been the — a year. Accumulated net 
igsses on the route were £841,000. The revenue on the Birmingham 
route had been £93,000 and the loss— slightly reduced oat 
with previous years—£20,000; accumulated net loss was £300,000. 

The Board asked Mr Grumbridge to comment on a suggestion 
from the Scottish Advisory Committee that the present capacity of 
the BEA services was inadequate and the roposed increases in- 
sufficient. Mr Marking asked Mr Grumbridge whether BEA had 
discussed long-term capacity and traffic estimates with the Scottish 
Advisory Committee. Mr Grumbridge thought they had not. In 
the old Council days they used to go to Scotland twice a year for 

ions. They had no contact with the new committee and 
therefore did not even know whence the committee got its informa- 
tion on BEA plans. In any case. the BEA capacity more than 
covered the estimated traffic. Mr Marking commented on previous 
evidence about the shortage of first class capacity and asked his 
witness to confirm that the CEA proposals were for all tourist class 
ices. Mr Grumbridge confirmed this and suggested that the 
§ottish Advisory Committee had possibly been referring to first- 
dass capacity and had written without the most recent ormation 
on future proposals. It was probable that businessmen were able to 
get the seats they wanted at short notice in the winter when traffic 
was lighter but “found that they could not do so in the summer. 

This concluded BEA’s evidence in objection and Mr Oswald was 
invited to proceed with his objections. Mr Oswald called several 
witnesses, as he was representing not only the railways but also the 
toad services concerned. The operators of coach services felt that 
all facilities already existing should be considered before deciding 
whether the need for a new facility existed. Although accepting that 
progress must be made in civil aviation. he felt that the present 
proposals were unnecessary. He asked the Board to look on trans- 
port facilities as a whole. 

Mr Marking was invited to make a final speech for BEA’s objec- 
tions. He said that he did not agree that international and domestic 
routes should be considered on different bases but the Board might 
think that they should weight the evidence differently. The B 
monopoly on domestic routes entailed certain benefits such as the 
low passenger rate per mile. There had 1 no indication that the 
traffic potential was ee than that for which BEA had provided. 
The public had benefited from cheap fares which had been obtained 
as a result of high load factors; these would not have been possible 

a Second operator on the routes. Any second operator would 
provide wasteful duplication of BEA’s services with results which 
the Board should consider. The evidence of Mr Wheatcroft and 
Mr Grumbridge had shown how duplication of services must lead 
to higher fares. 


Duplication Not Yet Justified 


.BEA were not opposed to duplication when the traffic was suffi- 
cient to justify it, but the time was not yet. The Board might ask 
when duplication might be justified—the only estimate had been 
given by Mr Wheatcroft, who had said in not less than five years. 

No evidence had been adduced in justification of the proposed 
services, nor had there been any suggestion that BEA’s services were 
inadequate or the BEA fares unreasonable; Cunard Eagle proposed 
to use the same fares themselves. There had been no evidence that 
the facilities provided by BEA was unsatisfactory. There was a 
place available for the independents, but there was no need for 

to try to take advantage of BEA’s spadework and the route 
development which they had pot = py at a cost of substantial 
accumulated losses. BKS had provided an excellent example of how 
an independent airline could prosper by its own unaided efforts. 

_ As a final int he suggested that this was the age of specializa- 
ton; the Atlantic routes which CEA had been ted and the 

domestic routes they were seeking were not the ideal mixture 
for efficient operation. 

In his rejoinder, Mr Ashton Hill said that there was no 
doubt the need existed and competition would fill it—the only dif- 
ference of opinion was on when. th Mr Wheatcroft and Gill 
and Bates were in favour of competition in the right conditions 
there Mr Ashton Hill repeated quotations from both sources). Gill 
and Bates stated that competition was in the public interest and was 
a important factor in stimulating public interest. Cases in which 
competition had led to adverse results had been either when a 
Second carrier had been introduced too soon or when too many 

tors had been licensed on one route. This, said Mr Ashton 
» brought him back to the nub of the discussion—when could a 
new Operator be licensed? Traffic volume was the paramount 
table which Mr Wheatcroft had produced, rting to 
the volume of traffic required to parallel services by 
Operators, had been prepared in connection with research in 
Canada and Mr Wheatcroft had admitted that the Board would 
wae to exercise its judgment in considering the table in connection 
M the present cpplications. Moreover, when cross-examined by 
the Gardiner Mr Wheatcroft had admitted that the first column of 
table was rom and governed the remainder. Without dis- 
ee to Mr Oswald, said Mr Ashton Hill, he did not consider 
the qarttice of diversion of traffic from rail services was 
relevant. Mr Ty a pny that traffic had reached such 
Proportions an potential was so enormous that all the applica- 
tions made by CEA should be granted. (Conctcoan) 
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The 50,000,000th passenger 
to use New York International 
Airport since July 1948 
happened (by g fortune 
for the Port of New York 
Authority’s publicity depart- 
ment) to be attractive Mrs 
James Penson. She is seen 
here with her husband and 
(left) Mr Vincent A. Carson, 
airport manager, and (right) 
Mr Julien Ogier, station 
manager of Air France, who 
were flying the couple off on 
their honeymoon 


TCA AND THE CONWAY 


UCH hitherto unpublished information on the Rolls- 
Royce Conway was revealed in a recent paper read 

x J. T. Dyment and J. J. Eden before the SAE entitled 
“Trans-Canada’s Experience with the Rolls-Royce Conway 
Turbine Engine.” This dealt with TCA’s first year of Conway- 
DC-8 operations, in which over 42,000 engine hours were 
accumulated. Among the reasons why TCA chose Conways 
was that this engine’s higher initial cruise thrust provides more 
flexibility of operation use it enables a constant-altitude 
flight path to be flown as necessitated by ATC considerations 
instead of the optimum cruise-climb techniques. The Conway’s 
construction also offers superior protection against fire by 
shrouding the hot sections of the engine with a surrounding 
stream cold air. TCA also found that Rolls-Royce 
guarantees in material cost, warranties and so on were better. 

TCA have had no trouble with foreign-object ingestion, due 
largely to the Douglas vortex spoiler. Icy runways have to be 
treated with sand to provide greater friction for the DC-8, and 
TCA have found that sand produces a number of indentations 
on inlet guide vane leading edges. Silicone grit has also been 
found in the cooling air passages during engine overhaul; this 
can enter the oil system and might contribute to bearing mal- 
function. Bird ingestion has been a greater problem than ex- 
pected. The long Al low-pressure compressor blades have bent 
as a result of this, but have not fractured, and a large portion 
of the debris has found its way into the engine by-pass stream. 
TCA have found that the icy warning light did not give 
adequate warning under all conditions, and as a result TCA 
have tended to over-use the anti-icing system as a precaution- 
ary measure. Fuel heating costs TCA over $50,000 per annum 
and they strongly recommend a device that will heat the fuel 
only when fuel icing is imminent. 

A number of take-off delays have been encountered due to 
failure of engines to start in cold weather, and TCA’s view is 
that engine manufacturers should carry out environmental tests 
not on an isolated engine, but on the entire engine system as 
installed in an aircraft. Only 20,000 hours of Conway running 
time had been accumulated before the engine went into airline 
service, and a high initial shutdown rate of 2.3 per 1,000 hours 
was experienced in the first two months of operation. Ex- 
cluding these months, the shutdown rate has been a respectable 
0.34. Longitudinal cracks due to resonance have appeared in 
the front ring housing vanes; the cracks have been aggra- 
vated by the application of anti-icing air at 70 psi and 300°C. 
The Nimonic 95 high-pressure turbine blades have shown a 
large scatter in the important pro of reliability and are 
now being changed to Nimonic 105 blades. 

High-pressure sixth-stage compressor blade failures have 
occurred, but only in the outboard engines and only on 
DC-8s. This has been traced to the use of full reverse thrust 
on landing, where the outboard engines ingest exhaust gases 
from the inboard rag causing the outer engines to surge 
and producing blade failures due to rapid fatigue. This has 
been eliminated by a revised procedure in which only the in- 
board engines are used for reverse thrust. e engine re- 
movals have been caused by — with the low-pressure 
compressor bearing, and these have since been cured by modi- 
fications. To sum up, however, TCA believes that as soon 
as it can complete the various Rolls-Royce modifications 
it will have in the Conway an engine that will gradually 
approach the Dart in its record of bility. 
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TEST-BED FOR 
THE SC.1 


OR several years Short Brothers & Harland have been operating 
F at their Belfast factory a moving-base control-system rig 
for the SC.1 (this VTOL research aircraft was fully de- 
scribed in Flight for June 10, 1960). The device incorporates the 
airborne pneumatic, hydraulic and electrical systems, autostabilizer 
electronics and the four control nozzles. The whole framework is 
mounted on an air-bearing, which provides +10° of freedom in 
pitch and roll. Yaw freedom would be 360°, were there not cable 
connections between fixed structure and the moving rig. 

Basic flight instruments and the relevant controls are provided in 
a realistically laid-out cockpit at the forward end, where sighting 
boards and cross-wires allow the pilot to assess his attitude and 
control response visually. The control jets are pointed upwards— 
instead of downwards, as in the SC.1—to avoid possible ground 
effect and discomfort to personnel; otherwise the components exactly 
match those of the aircraft. A large circular platform can be hy- 
draulically raised to contact rigid supports on the moving rig to 
lock the device when tests are not actually in progress. 

The a.p.u. which produces electrical power in the SC.1 is replaced 
in the rig by a mains-fed electric motor which drives the aircraft 
generator. Hydraulic pumps are similarly operated. Air vented 
through the control jets is fed through the centre of the air-bearing 
by an 8in pipe and bled either from a Nene taken from one of the 
Rolls-Royce “bedsteads” or from a special Avon RA.7 from one of 
the early Vickers flap-blowing prototypes. The engines are on 
adjoining test stands. 

Although the existence of the rig has long been known, it has only 
now become possible for Flight’s representative to “fly”’ the machine, 
and experience at first hand some of the problems involved in 
control. Perhaps the principal lesson learnt by Shorts during the 
early stages of development was that it is not possible for the pilot 
to control the aircraft effectively at anything lower than transition 
speed. In addition, the authority which the autopilot had to have to 
achieve effective control was such that a runaway failure would 
result in 0.9 radians/sec attitude change—a disastrous 2g push-over 
in the worst instance. This is the main reason for providing full 
triplex flight control in the SC.1. 

It is necessary to control attitude accurately at or near the hover, 
because any displacement from the vertical immediately results in a 
horizontal acceleration in the direction of the initial displacement. 
The problem exists to a relatively mild degree in helicopters, but 
these machines have considerable pendulous stability and the natural 
period of the aircraft is something between 20 and 60sec. In the 
SC.1 there is no pendulous stability and the natural period is only 
three seconds. Response in terms of horizontal displacement follow- 
ing an inclination from the vertical is a good deal faster. 

Sitting in the rig with the Avon supplying about 12lb/sec of air 
to the four control jets, attitude was not too difficult to control in 
such a way that the rig did not strike its limit stops. Fairly rapid 
flat turns, with helicopter-like flares to stop rotation, again were 


Full nose-down pitch being applied by the pilot using the sighting board 

on the right. One of the lateral control jets can be seen on the larger of 

the two outriggers in the foreground. The locking ring has been lowered 
to allow the assembly to move 
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Short’s control and systems rig for the SC./ at Belfast. The assembly is 

supported on an air-bearing in the centre which also admits bleed gir 

from a Rolls-Royce Avon through the four hand-wheel controlled vaiyes 

to the stabilizing jets. The pilot is seated at the right and electronics 
for the autostabilizer can be seen aft of the cockpit 


also reasonably easy. Shorts personnel periodically jumped on the 
outriggers to simulate turbulent conditions, and even then the prob. 
lems were not too great. But the control of attitude achieved was 
far from sufficiently accurate to have produced anything like a 
stationary hover had the machine had any translational freedom, 
This point was most effectively illustrated with a simple model of a 
pivoted beam balanced like a see-saw by a manually controlled 
weight. 

The SC.1 first flew with the Mk | stabilizer, which provided rate. 
stabilization with a little position control (“leaky attitude control”) in 
the pitch and roll axes, leaving yaw control manual. The pilot could 
select manual or automatic control individually, for either jets or 
aerodynamic surfaces. The Mk 2 was an electro-mechanical version 
which was never installed, and effort is now concentrated on the 
Mk 3, which incorporates attitude-holding. Flying the Mk | systemin 
the rig quite clearly improved the quality of control achieved by the 
pilot. Stick position was related to rate of change of attitude, rather 
than to jet orifice position, so that centring the stick tended to 
stabilize the aircraft. In addition, external disturbances were immedi- 
ately counteracted, though the machine did not necessarily return 
to a datum. Until a tendency to over-control was mastered, the rig 
seemed to hunt in pitch once it was disturbed. The forward control 
jet-shutter could be seen very slightly moving as rate control was 
automatically applied during a steady, slow pitch displacement. 
This stage of stabilization was equivalent to applying a’ simple damper 
to the see-saw beam of the demonstration model; and it was this 
system which was installed in the SC.1 during its first flight tests. 

The Mk 3 will ensure that attitude is proportional to stick posi- 
tion, regardless of external disturbances; and in the SC.1 the latter 
include the effects of relighting lift engines in translational flight, 
forward speed and lift throttle settings, all of which affect the 
behaviour of the aircraft. Shorts made the point that, because the 
jet-lift aircraft could not be safely manually controlled at low speeds 
or at the hover, the control system must cover all flight eventualities 
and must take into account all the varying conditions under which 
the aircraft might operate. A control system something like the 
Mk 3, with attitude as well as rate stabilization, would therefore 
probably prove indispensable under actual everyday conditions. 

The autostabilizer was, of course, designed by the Research 
Department of Shorts at Castlereagh, but the rig was made by the 
Engineering Test Department. The air-bearing is made up from 
two mating hemispherical units, through the centre of which bleed- 
air passes to the control jets at about 351b/sq in and 200° C. Cushion 
air is injected between the bearing faces from 72 small jets to forma 
cushion between 0.001 and 0.002in thick, providing a_ virtually 
friction-free bearing. The use of cast iron avoids deformation of the 
faces caused by temperature gradients. Downstream of the bearing 
the bleed-air is divided into four pipes, one to each jet, and valves 
can be progressively closed to simulate duct losses or engine failure. 
Full recording and manometer instrumentation is housed in an 
adjacent hut. 
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Formed “2 two months ago, by Napier, English Electric and Rolls-Royce, 
Napier Aero Engines Limited have already obtained an order worth one million, two hundred thousand 
Pounds. They are to supply Gazelle free-turbine engines for 27 new Westland Wessex Mk. 31 Helicopters for 
ie Royal Australian Navy - together with spares and support equipment. 
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CAR DRIVING 
AS AN ART 2no ention 


S. C. Davies of “The Autocar” 


This guide for learners and advanced drivers is outstanding in teaching roadcrah— 
the higher art of driving, as distinct from the elementary business of making a vehick 
start, stop and keep on its course. Covers the driving test; driving in rain, fog ang 
snow; driving in traffic and driving for performance; dealing with passengers, luggage 
and trailers; foreign touring; and care and maintenance. 


12s 6d net by post 13s 6d 203pp illustrated 


outstanding books 
CARAVANNING AND CAMPING 


of great interest FOR MOTORISTS 
to ALL motorists John Yoxall of “The Autocar” 


Deals thoroughly with everything essential to the full enjoyment of mobile caravanning 
and motor camping. Covers such items as choosing a matched outfit; interior layout; 
design and construction; undercarriages; brakes and hitches; lighting and heating: 
water supply; sanitation; maintenance; caravanning abroad; tents and equipments; 
clubs; and legal matters. 


8s 6d net by post 9s 2d 146pp_ illustrated 


from all booksellers 
Published for “The Autocar” by 
WLIFFE Books Ltd Dorset House Stamford St London SEI 
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FOKKER—tHE MAN | | 
AND THE AIRCRAFT 


BY HENRI HEGENER 


NOW ON SALE 


ORDER YOUR COPY NOW 


Over 100,000 words, 
400 photographs, 49 MAN 
scale 3-view tone ANDTHE AIRCAATT 


intings, over 200 
Here, in one 224-page 
volume, is told the > 2 == 
whole story of Fokker’s 
youth and early experi- a 
ments; his rapid rise . MARK Mill! 


to fame during the 
1914-1918 war when he 
designed and produced ? 
for the German Air eal 
Service; his removal to t 
Holland after that war eer 
and establishment of P 
his firm in the count aircraft te! and the story 
of his birth; the world- of the Fokker firm to date. 
wide use of his aircraft Size is x 114’, 224 pages 
in the inauguration and cloth bound, weight is 24 Ib., 
development of interna- see 45/-.Write to Dept. FT/FO 
tional air lines; his forillustrated leaflet describing 
entry intotheAmerican fully contents of this book. 


HARLEYFORD PUBLICATIONS LTD. 


L. ROBINSON & CO. (GILLINGHAM) LTD., 
LONDON CHAMBERS, GILLINGHAM, KENT, | COMPANION, 
TEL: GILLINGHAM 51182/3 = 
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FILTERS PROTECT THE HYDRAULIC SYSTEM. 


ONE OF THE 


on SEI AUTOMOTIVE PRODUCTS COMPANY LTD., Leamington Spa, Warwickshire AUTOMOTIVE . 
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REGD. TRADE MARK ‘PUROLATOR’ 


SEPTEMBER 


Radio Show Wireless World a : re i BSS 
_ a complete ; Show Guide Wo rid 


; OUT 22 AUGUST NEWSAGENTS 2s. 6d. 


WIRELESS WORLD’s special 

Show Guide number provides an 
authoritative preview of the Radio 
Show—stand-to-stand guide, 
floorplans, detailed descriptions of 
exhibits with emphasis on new 
equipment. Other features in this 
vital issue include: Listening in the 
Next Room, by J. Moir; Electronic 
Music, F. O. Judd; Transistor 
V.H.F. Amplifier, F. Butler; 
Double-Base-Diode Oscillator, 

P. Lloyd; and Single Transistor 
Receivers, S. W. Amos. 


OCTOBER SHOW REPORT OUT 25 SEPT 
Appraisal of technical advances at 
the Radio Show by WrrELEss 

Wor p’s team of experts. Plus 
survey of aeronautical electronics 

at Farnborough and reports on the 
German, Dutch, and Danish Radio 
Shows. 
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Official Notices, Public App babe per word, 16/. 


prepaid and should be addressed to FLI Advertisoments 
| prepaid and be to FLIGHT Classified Advertisements ‘Dept., “Dorset Stamford Sing, 
ion, 8.E.1. facilites 
Aircraft, Spacecraft, Missiles Postal Oréere and cheques sent in payment for sdvertisements should be made payable to “Tight” ay types of 
Trade Advertisers who use these columns regularly are allowed discount of 5% for 18, 10% for 26 and 
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* copy should reach Head Office by charge for 2 words plus 1/- extra to defray the cost of and postage, which must be added to ® 
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| AIRCRAFT FOR SALE AIRCRAFT ACCESSORIES & ENGINES 
] | 4 ERONAUTICAL & MARINE SUPPLIES LTD. f 
R. K. DUNDAS LTD. A all aircraft and engine spares for Dakota, Vang an — 
) THIS WEEK WE OFFER TWO SUPERB AIRCRAFT Dove aircraft. Aeronautical and Marine Su plies Lad, d 
AT UNREPEATABLE PRICES Southend Airport, Essex. Tel.: Rochford 56438) (0163 * 
MANCHE 250 AUTOFLITE. This aircraft is lis 
virtually brand new, having flown only 130 hours. | oe, L 
It has a new C. of A. and is well equipped with radio aids sah wn, F 2055. 8 
which include Narco VTR-2 Oma nigator Mk. .2 with VOR | ——— 
oc transceiver an me, Marker, Audio 
Amplifier, Lear ADF-I2E. The aircraft is ‘nished —_ 
externally in a white with interior to matc 
wonderful bargain at £8, Croydon Airport, Surrey. Tel.: CRO 0643. 
(CESSNA 310. This chung has so many extras, it is | and Sockets. More than 1,000,000 in stock — 
impossible to list them all. It has no less than 4 over 50 different ranges. British and Ameri- § ANAI 
VHF sets, plus almost unlimited other radio, including 2 from can. Stock list on application to Sasco, Nutfield, Redhill, C eet 
‘plumbing = oxygen Surrey. Tel.: Redhill 5050. (0052 
partial plumbin or win icer, Lear Autopilot, a 
etc., etc., etc. hrs amok New C. of A. All at the at SOUTHEND AIRPORT FAIRCHILD Argus engines and a * 
unbelievable of £15,500. PROP Travelair Ltd., 115 Oxford 1. (Tel: 
x. DUNDAS LT™D.E Dundas House . 59 St. Jomes's where AIRLINE AIR SPARES | 3382. (0135 
* Street, London, S.W.1. Tel.: HYDe Park 3717. 
Cables: Dunduk, London. [oss9 to offer an unparalleled stock ' 
since new; approximately 500 hours left before overhaul. 
of VISCOUNT, VIKING, DC4, | “"S5,"Couriers Ltd., Biggin Hill Aerodrome, Kent. [2361 
H. CHIPMUNK Mk22, full dual 10 channel radio, TAIL DC3 and BRISTOL 170 spares IPSY QUEEN 70/4 ENGINES, n.h.s.o. de Havillands, . 
D. night flying, electric starter, nil hour engine, full G certified ex. stock—Aerocontacts (Aircraft 
aerobatic C. of A., etc., £3,000. - tributors) Limited, Gatwick House, Horley, Surrey. : 
GROUND EQUIPMENT — Hydraulic Tel. Horley 4455. Cables Aerocon Horley Telex (2362 [j Eliptical 
WHITTEMORE (AERADIO) LTD., Biggin Hill, 
Kent, Biggin Hill 2211 (0501 jacks, ground starters. Engine amy 
A MESSENGER MK. “WV built in 1947, new 3-year C. = — A + 
ow engine hours. ine driven generator, 
self-starter, Radio Murphy M MR80. 23 channel VHF, WORKSHOP EQUIPMENT —Hanovia AIRCRAFT WANTED 
blind-flying panel, dual control, twin- -tread anti-shimmer crack test : tank i 
tail wheel assembly, recently upholstered in red leather be St — 
and cream washable head lining, new bubble windscreen, units, engine and power plane slings. WANTED. Piper Comanche or Bonanza with full 
all glass, excellent. Whole aeroplane in first class condi- instrumentation. Must have low hours. State 
tion. or near offer, would exchange. Heron, Rover > pont price and history, and where can be seen. Box No. 
House, Bournemouth. "Phone 24433. (2532 7421. pe 
J 
RENTICE, range tanks. Steel manor. Aird A S; imi 2 JR 
P extras. Seen Newcastle Airport. ihe res Box No. (2367 
McClory, Stamford hamHouse, A your pla: 
Newcastle on Tyne. (2349 ASSOCIATED WITH for a hir 
cash di 
IGER MOTH. C. of A. expired, engine requires T. D. KEEGAN LTD NW6 
overhaul, Must sell. Any offer considered. Situ- 
ated at Biggin Hill. Box No. 7 [2498 | Tel: Southend 48183/4/5 Grams: Telex No. 1943 AIRCRAFT FOR HIRE 
180, available Cables: Airspares Southend 
at Biggin Hill for , approximately £4,450 - . 
including U.K. import duty. Inspection welcomed.—| Our Ansafon telephone answering machine GRANTAIR LTD. 
Air Couriers Ltd., Biggin Hill Aerodrome, Kent. (2360 records all telephone calls after office hours GRANTCHESTER 
19, AUTO FLITE ERI-PACER. Only 100 hours CAMBRIDGE D 
since new, sitt ollins 190/90 V / ‘elephone: Trumpington 3132 (24 hours per 
with separate receiver. Cost £7,500, offered with new be be . ‘ ft h or without 
C. of A., £4,500. Rimmer Aviation, Waltham St. Law- U have a licence—we have 2? iy phe 
rence, Reading. Tel. Shurlock Row 210. (2370 y 
acer ibbean, 
maintenance, insurance and repair). From £2 10s 
EMINI GIPSY MAJOR, VHF, ADF compre- engine now without pilot or 1s. 3d. per mile with 
hensively equipped. Would part exchange for . UROPE, AFRICA or ASIA cov 
Auster.—Ratcliff, Widney Cottage, Knowle, Warwick- = 
shire. (2371 ‘The SKYUANE 
AIRCRAFT ACCESSORIES & ENGINES —_——- 
| Driers. Con- 
| ORSE Film Developing Units and Film 
APPOINTED DEALERS M tinuous Film Argon and Mason 
T. NEWTON AND CO. and NEWTONAIR o> Rieod Printers; Water Supply Kits; Glazing Machines, a 
* LIMITED, Gatwick Airport, for all your aircraft The North & West Midlands: Westair Limited, Spiral and Spool Developing Outfits; K17, K15, K4&9 ee 
electrical and electronic equipment. A.1.D. and AR O9 Squires Gate Airport, Blackpool, Lancs. K24 Cameras. Mounts, Lenses, Magazines, ‘Controls, 
East _ — & East Midlands: Vacuum Pumps, Motors and Spares for above aw 
W. H. & J. Rogers (Engineers) Ltd. 16mm and 36mm Cameras, Projectors 
Biggin Hill for your C. of A., overhaul. All light aircraft West: Steels Magee Limited, M ll Road, London, E.5. (Tel.: Eitl 
types acceptable. Croydon 5151. 10133 . United 
Scotiand : ices Limited, 
HILLIPS & WHITE LIMITED. The leading stockists Sot hoten Pea, Gestion. 24, F24, K19B, K17B and most other types of a ‘ 
P igati k. Ai ries, controls, #0 U.K, 
in the U.K. for Instruments, Navigational Equip- ., cameras in stoc! CCESSO! Mo rinters, test ! 
| ment. Electrical components and parts, and Engines acces- SOLE DISTRIBUTORS IN GREAT BRITAIN ARE D equipment. Morse p' ROL 
sories. Spares for de Havilland Gipsy +3 and Queen units available from stock. REI 
i‘Gueen's G ardens, London. W. 2. AIRWORK SER VICES ARRINGAY PHOTOGRAPHIC SUPPLIES 
engines ondon 
bassador 8651, or 2764. Cables: “Gurair, + HERTFORD H 423 Green Lanes, London, N.4. Mountview 
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AIR SERVICING 


CLOTHING, FOR SALE OR WANTED 


GROUND EQUIPMENT 


ANTS Aviation Ltd., Portsmouth, have 
H ap dy ad ditional hangar space and can offer 
facilities me for C. of A. overhauls, modifications and all 
types of repairs. Tel.: Portsmouth 62087. [046 


Outfit 
7 | Street, Woolwich. Tei.: Woolwich 1055. 567 


R.* Officers’ uniforms purc 
° oe R.A.F. officers’ kit for sale, new and recon- 
ditioned. Fisher's Service itters, i 


AVIATION COMPUTERS 


CLUBS 


OF EALING. Stockists of “~~. Jeppesen. 
Swissair, R.A.F. Mk. 4, 
Computers, Scale Rules, Protractors, etc. , *- 
Mail Order, by return. Write for latest Stock List. 
Bond Street, Ealing, W.5. EAL. 2813. (0244 


BALL BEARINGS 


yEW Ball and Roller Bearings, over 4,000,000 in stock 
N in more than 4,000 types. Britain's 


list available. Claude Rye Ltd., 895-921 F 
Stock list av "0420 


Road, London, S.W.6. RENown 6174 (Ext 24). 


BINOCULARS 


(ANADIAN ex-Naval officers’ (Bausch and Lomb 
pattern) 7 x 50 Prismatic eyepiece focusing (cost 
£60). Limited supply, new with case, "£19 17s. 6d. A. W. 
Young, 47 Mildenhall Road, London, E.5. Tel.: eS 
6821. 


CAPACITY AVAILABLE 


GURFACE Fi e of C d Parts, Internal and 
External up to 12in diameter and 18in 


1 
Elliptical, Square, Rectangular, Hexagonal, Geneon 
ete. 


thy BROS. Ltd., F 
Knotti Yorkshire. Telephone: Kunot- 
[0975 


CARS FOR SALE 


JR aeroplane taken in part exchange for any of our 
— or 100 new cars always in stock. If 
your plane is worth more than the car or deposit ee 
fora hire purchase transaction we will I gladly refund the 
cash difference.—Raymond Way, Kilburn, London, 
N.W.6. Maida Vale 6044. 


DOUGLAS C47 
DAKOTA 


FOR SALE 


ASTRAEUS LIMITED 
167 Victoria Street 


London SW1 
Phone VIC 1403 Cable Arreffay 


3°- PER — for dual or solo flying on ~-ty 4— Moth 


aircraft. Annual su iptions req 
Biggin Hill Uxbridge Aero Club, 10235 


URREY AND KENT FLYING CLUB, Biggin Hill 
(BN9) 2255. M. of A. course. 
Hornet Moths, Chipm and Prentice. tract 
rates. Route 705, one hour Victoria. (0292 


ELECTRICAL EQUIPMENT 


ELECTRICAL Connectors. More than 1,000,000 in 
stock, covering ~~ 50 different ranges. British 
and American. Stock list on application to Sasco, 
Nutfield, Redhill, Surrey. Tel.: Redhill 5050. (0054 


FOR CHARTER 


AR LINKS have a DC3 fleet available for charter, up 
to 36 seats or — from Gatwick or Leeds Air- 
om Enquiries to Air Links, Gatwick Airport. (Tel. 
‘o. Livingstone 8811, ext. 6543.) (0236 


FOR SALE 


UANTITY of Tiger Moth spares, Gipsy Major 
engines and for sale. 


spares and propellers 
Inspection es rop (Aerial) Ltd., Bem- 
bridge, I.o.W. [0305 


For all aircraft furnishings 


CONTACT 


J.J. BENSON LTD 


SOUTHEND AIRPORT 
Phare ROCHFORD 


GURPLUS TEST EQUIPMENT for sale. Hydraulic, 


pneumatic, vacuum, elec’ , low temperature, 
instrument, propeller, tensile im » creep, crack 
detection, etc. Send — a. L. Solloman Ltd., 
1 Beaufort Street, Manchester, BLAckfriars 
[0452 


LINK TRAINERS 


INK TRAINERS. D.4 Mark 1 with V.O.R. for sale. 
Vendair, Biggin Hill 2251/2. [0453 


PACKING AND SHIPPING 


R. & J. PARK LTD., Dominion Works, Thames Road, 
Chiswick, London, W.4. Phone: Chiswick 7761. 
Official packers ‘and shippers to the aircraft industry. 0012 


RADIO AND RADAR 


AN on Sales Services. This is important with modern 

complex ae. Make sure you order your 
equipment through A. J. nce (Aeradio) 

Ltd., Biggin Hil, Kent, Biggin Hill 2211 (0302 i 


SERVICES OFFERED 


EPAIRS and C. of A. overhaul for all > of 

aircraft. - a: Aviation Ltd., Civil ir 
Services, S Aerodrome, Northampton. 
Moulton 3251 


[0307 


SITUATIONS VACANT 


a ~~ INSTRUCTOR at Exeter Airport. Good 
salary. ion Fund. Apply to the 
Exeter Airport, Exeter. Tel.: Exeter 67433. i( 50 i 


F.I. wanted. Club near London. Excellent remunera- 
* tion and Telephone Coppermill 
or write Box No. 7 (0254 


PEGASUS AIRLINES require experienced Viking 
Captains and First Officers at Gatwick and Black- 
pool bases. Highest rates paid for permanent engage- 
ments. Freelance contracts will also be considered. 
Apply to Chief Pilot, Gatwick Airport. (0482 


LEAVE COMPETITORS BEHIND 
WITH A CESSNA 


Write for details to 
W.H. & J. ROGERS (ENGINEERS) LTD. 
Great Barford, Bedford 


Send your ELECTRICAL 
OVERHAUL and REPAIR 
WORK to 


WHITTEMORE’S 


OF COURSE! 
Biggin Hill 2211 (PBX) Kenc 


There is @ JODEL for you. 


AMBASSADEUR 3 seater 
he MUSKETEER 4—S seater. 
ROLLASON AIRCRAFT & ENGINES LTD. 
REDHILL AIRPORT - - - SURREY 
Telephone: NUTFIELD RIDGE 2212 


British Air Line Pilots Association 
81 NEW ROAD, HAYES, MIDDX. 
Tel. HAYES 3442/3/4 
open to all commercial and 

Service pilots. For full details concerning 
objects and particulars of membership 
please write to the General Secretary. 


BRITISH 


WIRE THREAD INSERTS 


Precision made in Carbon Steel for Aluminium and 

Magnesium. Also in Stainless Steel and Bronze. | 
B.S.F. + Metric + B.S.P. - B.A. 
Whitworth - Unified 


NUFACTORING CO. (i935) UT 


COMBE DOWN-BATH SOMERSET 
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24 Avuausr 199 


SITUATIONS VACANT 


SITUATIONS VACANT 


SITUATIONS VACANT 


YACANCIES for Link Trainer, Navigation, Aircraft 
Engineer and Aircraft Electrical Instructors and 
Flying Instructor preferably with C.P.L. and Instrument 
Apply: Airwor vices Training, Perth Aerodrome, 
Perth. [2356 


A T.S. COMPANY LTD., Member Company of 
* Hawker Siddeley Aviation, has vacancies for two 
technologists. Applicants up to 30 years of age should 
be qualified to B.Sc. level, one in aeronautical engineering 
and one with a bias towards aviation electronics. The 
work entails evaluations and studies in all aspects of 
aerospace activity including military and civil aircraft, 
missiles, powerplants and space projects. Write stating 
se ualifications, experience and salary uired to:— 

echnical Manager, A.T.S. Company Ltd., 18 St. 
James's Square, London, S.W.1. [2365 


Y-ACETYLENE WELDER wired for aircraft 

ir work. Ferrous and non-ferrous tubing and 

sheet. Should be — of fabricating simple sheet 
metal components. Must be A.R.B. approved or of the 
necessary standard to pass test within a reasonable 
qe An opportunity to start and develop a small 
elding/Sheet Metal Working Section. Please apply, 
Stating age, experience and present salary, to the Techni- 
cal Manager, Pressed Steel Company Limited, Air Ser- 
vices Division, Kidlington, Oxford. (2487 


(CAMBRIAN AIRWAYS invite applications for First 

Officer Pilot vacancies on Dakota aircraft based at 
Cardiff as from late November this year or sooner. Quali- 
fications to include Commercial Licence, Instrument 
Rating and R/T Licence. Application forms available 
from Operations Manager, Cambrian Airways, Cardiff 
(Rhoose) Airport, Barry, Glamorgan. [2363 


"TRADAIR LTD urgently require Aircraft Elect 
Please apply to Chief ineer, Tradaip 


TH COLLEGE OF AERONAUTICS. Senice 
search Fellowship. Applications are invited 
appointment as Senior Research Fellow in the De 
ment of Aircraft Design. Candidates must have a « 
versity degree in science or engineering and eXPerieny 
in research. successful candidate will be expen 
to engage in research in the fields of Aircraft 
Theory and/or Solid Mechanics. Salary in the 
£1,275 to £1,575 p.a. with superannuation under F sit 
and family allowance. Applications giving full partie 
of qualifications and experience together with the p 
of three referees should be forwarded to the Reco 
The College of Aeronautics, Cranfield, , Bade 


CUNARD EAGLE 
AIRWAYS LIMITED 


require 


‘A’ LICENSED RADIO ENGINEERS 
(Ref: M.13) 
‘x’ LICENSED INSTRUMENT 
ENGINEERS 
(Ref: M.4) 


INSTRUMENT MECHANICS 
(Ref: M.18) 
SKILLED AIRFRAME & ENGINE 
FITTERS 


preferably with experience Britannia, 
Viscount or DC.6 aircraft. 


(Ref. M.1) 
RADIO MECHANICS 
(Ref. M.3) 


All ications in writing, quoting appropriate 
to The Personne! Officer 


[glerranti 


Edinburgh 


Wish to recruit the following Air Crew for an Executive Aircraft 


pilot 


Applicants must have a Senior Commercial Licence 

and a minimum of 5,000 flying hours. Licence preferably 
endorsed for Dove/Heron aircraft. An Airline Transport 
Licence would be desirable. Preferred age—early or mid-thirties. 
(Ref. D/1/29) 


junior pilot or 
radio operator/navigator 


to act as second crew member. Pilots should have a Commercial 
Licence and in the cass of Radio Operator/Navigator 

should be experienced in transport flying in civil or military 
aircraft. Preferred age—25 to 35 years. (Ref. D/2/29) 


The vacanices are for a Dove Aircraft to be used for Executive 
transport and will be based on either Edinburgh or Cheshire. 

The terms of employment are competitive. Please write 

giving brief details of career to date to the Personnel Officer, 

Ferry Road, Edinburgh, 5, quoting appropriate reference. 


CLASSIFIED 


ADVERTISEMENTS 


Use this Form for your Sales and Wants 


To “Flight’”’ Classified Advertisement 


Department, Dorset House, Stamford Street, London, S.E.1. Waterloo 3333 


PLEASE INSERT THE ADVERTISEMENT INDICATED ON FORM BELOW 


@ RATE: 1/2 PER WORD, MINIMUM I14/-. NAME...... pirindidesecaaghtiqnewusecsdineseunneesennsecetquausnesnectoceuansnemiinnnsesecoanninnann 
@ Name and address to be included in charge if used in advertisement. 

@ BOX NUMBERS: If required, add 2 words plus 1/-. SED cn vesenccececsasnounnecnpiansennesesanensesscccnnsenenasesocsnesetinennseesconaiiiainiainn 
@ PRESS DAY: Ist POST THURSDAY, for following week's issue. 

Cheques, etc., payable to“ FLIGHT” and crossed “& Co.” 

Please write in BLOCK LETTERS with ball pen or pencil 

REMITTANCE ENCLOSED NUMBER OF INSERTIONS 
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SITUATIONS VACANT 


SITUATIONS VACANT 


SITUATIONS WANTED 


Design. Agpliontions are invited for appoint- 
wat Le in Project Design in the Department t of 
Design. must expen: | Ch 

uivalent q tion ai indus! exper- 
be 5 field of aircraft or missile project design. 

will include lecturing, supervision of student 


and missiles for teaching p 


experience. Consideration given to housing 
Applications giving full particulars of qualifications and 


Aanautics, 


availa! 


have vacancies for 
CIVILIAN RADIO TECHNICIANS 


at RAF Sealand, Cheshire and various other RAF | copters. 
gations throughout the United CT for the servicing, 


out 


Rew ounsiow, Middlesex. 
senior aircraft i 
ressurized 


design aircraft Apply Managing 
desi work and preparation of Mg TS scale Re Air ‘Air Couriers Ltd, Biggin Hill Aerodrome, Kent. 


possible assistance wi' 
~ men with ideas, initiative and drive. 


RISTOW HELICOPTERS LIMITED. 
AIR MINISTRY ge 
helicopter pilots 
commencing 


Limited, Re 


COLLEGE OF AERONAUTICS. Lecturer in| mediately for Station 

base, salary in region 
and return. Apply in writing to 
Cunard Eagle Airways Ltd., London 


Engineer required im- 
| in Nicosia, 
, plus allowances, 


[2399 


Ae) x £50 to £1,400 x £75 to £1 850 p.a. with & C. LICEN ENGINEER 
superann' F.SS.U. and famil allowance, SED required, ex: 
ing upon age, qualifications and A. ienced on Dove and light Woolsingtou Airpory 


castle upon Tyne 
together with the names of three referees CuieF DESIGNER, also Stressmen and a 


experience c required to work in small Company on interesting 
should be forwarded to the Recorder, light ‘aircraft 


Permanent position and 


Autumn, 
British —— Pilot’s Licence endorsed for heli- 


oppor- 


(2374 
(A_ British 


Com y) invite applications for 
or Uk. an 


overseas 
, requirements 


pplications in writing to Bristow Helicopters 
hill Aerodrome, Surrey. (2375 


modification and air ground radio 


salary (National) 
fat od to age) is £630 to £810 p.a., max. salary £930 
pa. Rates are subject to small deduction at certain pro- 
vical stations. A limited number of houses a be 
wailable for renting at West Kirby some 15 miles from 


Sealand. Apply to: x 
Ministry, 


C.E.3h Princess House, Kingsway, London, W.C.2. 
or to any Employment Exchange 
quoting City O/N 3057 


(0132 


Perfect Precision Aircraft Spring Washers 


to B.8. Spec. 2 SP. 47 


CROSS MANUFACTURING 
GO. (1938) LTD. 
Combe Down Bath Som. 
Tel: Combe Down 2355/8 
Grams: Circle, Bath 


Have vacancies as follows: 


British United Airways Fleet. 


other new Civil Aircraft Projects. 


and sickness benefit schemes are in operation. 


Special reduced air travel fares are available for staff and families. 


AVIATION TRADERS (ENGINEERING) LIMITED 


A BRITISH UNITED AIRWAYS COMPANY 


(a2) ONE INTERMEDIATE WEIGHTS ENGINEER based at Southend-on-Sea, 
for varied work on Carvair and other new Civil Aircraft Projects and aircraft of 


(b) ONE INTERMEDIATE WEIGHTS ENGINEER based at London (Gatwick) 
Airport, responsible to Chief Weights Engineer at Southend-on-Sea, for work 
on British United Airways Fleet Aircraft Loadings, etc. 

(c) FOUR SENIOR AIRCRAFT STRUCTURAL DRAUGHTSMEN based at 
Southend-on-Sea for work on Carvair and other new Civil Aircraft Projects. 

(d) THREE SENIOR AIRCRAFT DRAUGHTSMEN with experience of Aircraft 
controls and Mechanisms, based at Southend-on-Sea, for work on Carvair and 


Five day 38 hour week. 3 weeks annual leave, plus statutory holidays. Superannuation 
Apply in writing giving details of experience, qualifications and met hey required to: 
cipal 


Chief Designer, Aviation Traders (Engineering) Ltd., Muni 
Southend-on-Sea, Essex 


Airport, 


T, TP 8,000 Viscount, Viki 
Argonaut York. Box No. 7428.“ 


TUITION 


F.R.Ae.S., A.R.B., Certs., A.M.I.Mech.E., etc. 
* ‘on “No Pass—No Fee” terms. Over 90% successes. 
For details of Exams and of 
Aeronautical work, Aero Engines 
write for 148-page ~ BIE E.T. "(Dept 703 
29 Wright’s Lane, London, W.8. 


DENHAM LINK TRAINING CENTRE, D4 and 
ANT 18 Trainers. Instrument Ratings, Renewals 
and latest procedures for flights - any Aerodrome in the 
World. 21s. an hour. Denham 3171. (0295 


EARN TO FLY, £37; Instructor’s Licence and 
ment flying for £4 i2s. 6d. Night flying £5 ae ‘ea. 
per hour. Residents 6 guineas weekly. Speen’ 
Course for ?—_ Pilot’s Licence. Wil: 
of Thruxton Aerodrome (Andover i 
tion, 1 hr 5 min from Waterloo), Hants. (0253 


BRITISH UNITED 
AIRWAYS 
require up to 
24 CO-PILOTS 
for their various aircraft fleets. 


Minimum qualifications. Commercial 
Pilot’s Licence and Instrument Rating. 
Age limit 30. 


There are no Captain vacancies and 
successful applicants will be required to 
give an undertaking to remain a minimum 
of three years with British United Airways. 


Apply in writing in first instance to 
GENERAL MANAGER, 


FLIGHT OPERATIONS, 
GATWICK AIRPORT, SURREY. 


equivalent qualification is required. 


Staff Officer, 


Please write giving full details to:— 


HANDLEY PAGE LIMITED 


PARK STREET, Near ST. ALBANS, HERTS 


have vacancies in their Test Department for 


ELECTRICAL ENGINEERS 


to carry out development testing of Aircraft Electrical Generating 
Systems. Senior and Junior positions are available. 


H.N.C. or 


HANDLEY PAGE LIMITED 
Cricklewood, London, N.W.2 


AIR TRAFFIC CONTROL 


Experienced 
RUNWAY CONTROLLER’ 
A.T.C. ASSISTANT 
required for duties at White Waltham 
Aerodrome at Maidenhead, Berks. 


Interesting work covering movements 
of civil and military, fixed and rotary- 
wing aircraft. 


Please apply to the Manager, 
FAIREY AVIATION LIMITED 


at the Aerodrome, giving details 
of experience 


(A Division of Westland Aircraft Limited) 
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TUITION 


LONDON SCHOOL OF AIR NAVIGATION offers 
full-time personal coaching with Home Study 
Correspondence Courses or combination of both for 
all aspects of professional pilot and navigation certifica- 
tions, also PPL, Officially appointed Services Courses 
Scheme, 33 Ovington Square, Knightsbridge, London, 
S.W.3. KEN 8221. [0510 


AVIGATION LTD. provides full-time or tal tuition 
or a combination of these methods for M.T.C.A. 
pilot-navigator licences. Classroom instruction can be 
provided for A.R.B. General, certain specific types and 
schedule examinations. D4 Links. Ri 
ODney 8671. For details apply Avigation Ltd., 
Central Chambers, Ealing Broadway, London, W.S5. 
EALing 8949. [0248 


MUNICIPAL FLYING 
Commercial and Private Pilot's train- 

ing. Courses, night flyi every night. 
Rates from £4 (contract). No entrance fee or — 
tion. Municipal Airport, Southend-on-Sea. Southend-on- 
Sea 40201. [0450 


rt. SCHOOL OF FLYING offers the least 
nsive and most comprehensive flying training 
availab We specialise in Commercial Pilot training 
and Instructors training and our Private Pilot's course is 
approved. Contract rates from £3 18s. 6d. Full Air 
Traffic Control. VHF/DF and 24 hour. Met. Service. 
Radio equipped aircraft. Grass or att Local 
accommodation from £3 10s. s.6d. Exeter 
Airport Limited, Exeter, Tel.: 6743 (2376 


Head. Most engineers have 
some time in their careers, and are fully alive to the fact 
that they are a convenient tool when the same formulae 
have to be solved repeatedly for several sets of variables. 
It is fair to say, however, that only a small proportion of 
even those who habitually employ nomograms know 
how to construct them for their own use. Most of the 
comparatively small literature on the subject is written for 
mathematicians and is extremely difficult for the practical 
engineer to comprehend. This book is essentially prac- 
tical, and not only demonstrates the many and varied 
applications of the abac or nomogram, but shows how 
even those without highly specialized mathematical 
knowledge may construct their own charts. 35s. net from 
booksellers. By post 36s. from Iliffe Books Ltd., 
Dorset House, Stamford Street, London, S.E.1. 


“YACHTING Quizzes,” by Max A. Chappell. Packed 

with information on everything nautical, from 
tides to trade winds, from fishing grounds to first aid. A 
book every enthusiast must read. 3s. 6d. net from all book- 
sellers. 4s. from Iliffe Books Ltd., Dorset 
House, ord Street, London, S.E.1. 


PETE Handling in Works Stores,” 2nd Ed., 
Hoefkens. Shows how the use of fork-lift 
trucks on yt in industrial stores can increase pro- 
duction, utilize floor space more effectively, help control 
of movement and reduce costs. Includes a description of 
a system actually operated in a modern factory. 18s. net 
from all booksellers. By post 19s. from Iliffe Book Le 
Dorset House, Stamford Street, London, S.E.1. 


AS Sythe and Jet Propulsion.” Sixth Edition 
G. Geoffrey Smith, M.B.E. Revised wEC 

Sheffield. The fundamentals of jet propuiaias and the 
historical background are discussed and extended trey, 
ment is given to the subject of quntvustien and to mew. 
lurgical problems. There are also chapters dealing wit 
Power units an turbines for r transport. 3%, 
from all booksellers. By Post 36s. 9d. from He Bon 
Ltd., Dorset House, Street, London, 


“MECHANICS for the Home Student,” by Eric \ 

Simon, in association with W. D. BEn. 
Lecturer in Mechanical Engineering at Shefheat Universin 
The nineteen chapters of this practical Provide a 
excellent introduction to the subject under such Tee 


all booksellers. By 
Dorset House, Stamfo: 


ALUE- te 4 Motoring,” by J. R. 
This by a member of “The 
is specially pak to show the motorist how 
run his car at the lowest overall cost. Among the 
jects dealt with are the choice of petrols and oils: 
to obtain the maximum m.p.g.; self-servicing; how to 
recognize the need for a major overhaul; methods of 
preserving bodywork; the correct use of tools; testes 
a new or secondhand car. 7s. 6d. net from all book- 
— By post 8s. 2d. from Iliffe Books Ltd., Dore: 
House, Stamford Street, London, S.E.1. 


MINISTRY OF AVIATION 
Air Traffic Control Officers 


Posts for men or women at least 23 and under 
35 on 1/7/61. Candidates must have had recent 
aircrew experience, preferably as pilot or navi- 
gator in civil air transport or H.M. Forces; but 
exceptionally, extensive ex ience inA.T. ol oO. 
duties may be accepted. y should normally 
also have | G.C.E. with of 
lent salary 


) from £872 to 


£1,599. A; initially unest 
ppointment unestablished, 
but ospects of establishment and promotion. 


MINISTRY OF AVIATI 
Est 5 (a) 1/R The Adel 
Joba Adam Street, 


An Aircraft 
Design Draughtsman 


is required by the RESEARCH DEPT. of a large 
aircraft company. 


This post, which offers varied and interesting 
work, is an ideal opportunity for a good all round 
Design Draughtsman capable of undertaking 
original design and project work and preferably 
with experience of aircraft structural design. 


Please write, giving full details to: Box AC 31199, 
Samson Clark & Co. Ltd., 15-17 Marylebone 
Road, London, N.W.1 


BRITAIN’'S ONLY 
AVIATION SCHOOL 


SERVICE 


PERTH 


* aircraft 
engineering 
MINISTRY OF AVIATION APPROVED 
Airwork Services Ltd., 
35 Piccadilly, London, W.1 


x full residential 
facilities 


For Executive 


Aircraft 
the new Executive’? Headset 


by ANTICOUSTIC 
THE ANTICOUSTIC COMPANY, 7, MILLMEAD, GUILDFORD, SURREY 


Phone: Gfd 66488 
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ROVER'S 90hp TURBOPROP 


FLIES WITH 


Smooth, quiet vibration-free power, simple handling 
characteristics, very little maintenance, exceptional overhaul 
life... these are outstanding features of the Rover T.P.90/1, 
an interesting new small British gas-turbine developed speci- 
fically for light and ultra-light aircraft. It is a single-shaft 
turboprop arranged as a complete engine-change unit. 


HIGH TEMPERATURE ALLOY 


Built by Rover Gas Turbines Ltd, it offers a continuous 
rating of 90 h.p. with 120 h.p. for take-off. Weight is 
approximately 100 lb. less with propeller, accessories and 
fittings than for comparable piston engines. 

The Rover 18.60 industrial turbine from which the T.P.90/1 
has been developed, runs 1,000 hours between overhauls, 
and many 1S.60’s have gone well above 3,000 hours! In the 
T.P.90/1 a NIMONIC 105 alloy bladed turbine permits higher 
peak temperatures—or alternatively will ensure longer life at 
the same peak temperatures than did earlier test engines. 

Nimonic , 105 creep-resisting alloy provides exceptional 
high-temperature strength. This application is one of a 
number permitting improved performance in aero gas-turbines 


of advanced design. 
*TRADE MARK 


The ‘Currie Wot’ ultra-light biplane was the test bed for an 
earlier 70 h.p. Rover turboprop. Photo by courtesy of Flight 


Send for our Journal ‘Wiggin Nickel Alloys’ which contains | 
articles on applications of NIMONIC alloys and other Wiggin 
materials. 
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Designed specifically for the overhaul of 
aircraft generating equipment, giving 
precision results over a wide speed range 
Built for testing the generating systems 
of ELECTRA, VISCOUNT, BRITANNIA 
FRIENDSHIP, ARGOSY, CARAVELLE AND 
VANGUARD AIRCRAFT. 
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